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The Object and Scope of A. S. A. E. Activities 


HE American Society of Agricultural Engineers was 
organized in December, 1907, at the University of 
Wisconsin by a group of instructors in agricultura! 
engineering from several state agricultural colleges, 

who felt the need of an organization for the exchange 
of ideas and otherwise to promote the advancement of 
agricultural engineering. The object of the Society, as 
defined by the Constitution, is “to promote the art and 
science of engineering as applied to agriculture, the prin- 
cipal means of which shall be the holding of meetings for 
the presentation and discussion of professional papers and 
social intercourse, and the general dissemination of in- 
formation by the publication and distribution of its 
papers, discussions, etc.” 


The membership of the Society represents all phases 


of agricultural engineering, including the educational, 
professional, industrial, and commercial fields. 


Member, 


The scope of the Society’s activities embraces both the 
technical and economic phases of the application of engi- 
neering to agriculture, and is comprehended in the fol- 
lowing general headings: 


(a) Farm Power and Operating Equipment—power, im- 
plements, machines, and related equipment. 

(b) Farm Structures—buildings and other structures and 
related equipment. 

(c) Farm Sanitation—water supply; sewage disposal; 
lighting, heating, and ventilating of farm buildings, 
and related equipment. 

(d) Land Reclamation—drainage, irrigation, land clear- 
ing, etc., and related structures and equipment. 

(e) Educational—teaching, extension, and research meth- 
oat ete., employed in the agricultural engineering 

eld. 
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Ask your dealer for 
the inside facts 


For the same reason that you insist 
upon having an accurate statement 
of the quality of the seed that you 
buy, insist upon knowing the quality 
of the bearings—the inside facts— 
about the tractor or implement you 
are about to purchase. 


When your dealer says, “The bear- 
ings are Hyatt,” you can rest assured 
that the bearings will never need 
adjustment, or require unreasonable 
attention. 


HYATT ROLLER BEARING CO. 
NEWARK DETROIT CHICAGO SAN FRANCISCO 


Buffalo Worcester Philadelphia 
Pittsburgh Minneapolis Milwaukee 
Huntington Cleveland Indianapolis 


AT 


ROLLER BEARINGS 


JUDGE A THRESHER BY ITS BEARINGS 
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Problems of the New Settler on Reclaimed 
Cutover Land’ 


By Wallace Ashby 


OR the last four years I have lived with the settlers in 
a new country; I spent the first winter there with my 
wife and baby in a two-room log cabin in the woods. 

I have seen a good many settlers come into the country, 
some of whom have failed while many are succeeding and 
spending a good deal of time and effort trying to find 
solutions for their problems. During this time I have 
been employed as agricultural engineer for the land de- 
partment of the Duluth and Iron Range Railroad, having 
local charge of the land clearing and farm development 
work which the company is doing on its project at Mead- 
owlands, Minnesota. Through force of circumstances the 
duties of our staff have been broadened to include all sorts 
of work with the settlers, until now we are operating al- 
most as a regular colonization organization. For example, 
during the last few days we have sold land; helped to get 
together exhibits for the potato show; made plans for a 
new house and got bids on it; taken charge of a funeral; 
distributed a shipment of Sodatol, the new government 
explosive; fought fire, and done many other things of an 
equally diversified nature, in addition to our main business 
of clearing land and converting it into partly improved 
farms. : 

Those who are not acquainted with the cutover regions 
may not appreciate the difference between conditions there 
and in the Middle West, but this difference struck me very 
forcibly as I looked out of the train window this morning. 
shortly before we got into Chicago. Here all the land 
is in farms, and the farms are well improved and well 


*Paper presented at the seventeenth annual meeting of the 
American Society of Agricultural Engineers, Chicago, November, 
1923. 


A settler’s home on the Duluth and Iron Range Railroad 
reclamation project. It was originally a log house 


Mem. A. S. A. E. Agricultural Engineer, 


Duluth and Iron Range Railroad 


equipped with buildings, fences, livestock, and machinery. 
There is an adequate system of roads and the towns are 
sufficiently developed to provide trading and marketing 
facilities, and be centers for recreation. 

In the cutover districts it is often a long way between 
settlements and the country between them is wild, not put 
to any use except the growth of straggling timber. In the 
settlements only a portion of the land is included in farms 
and much of that is not cleared. In fact, when the settler 
moves in there is usually no land cleared on his farm and 
it has no buildings. The towns are small and do not pro- 
vide very good facilities for either trading or marketing. 

The ambition of the settlers in this new country is to 
make it like the best of the older sections, with all the 
land cleared and in farms except what is needed for wood- 
lots, each farm equipped with good buildings, machinery 
and livestock, and the towns and community centers built 
up to give the same or better service to the country that 
they give in the Middle West. There is a splendid oppor- 
tunity in these new communities to work out in this process 
a very high type of rural civilization, for their people bring 
with them ideas and experience from many of the best 
farming sections and the cities; there is a wealth of scien- 
tific information to guide them made available by the 
colleges and the government; and now more than ever be- 
fore the settlement of our remaining wild lands is a matter 
of national concern. , 

The individual settler’s important problems, then, are 
to build up his land into a productive, well-equipped farm, 
and to work with his neighbors to develop a community 
that furnishes adequate trading facilities, schools, 
churches, and social advantages. These are the tasks that 
he must undertake when he moves into a new country. 
Fortunately, most people who are interested in the devel- 
opment of the newer parts of the country realize that the 
conversion of wild lands into profitable farms and prosper- 
ous communities is not a one-man job, and many ways 
have been devised for helping the settlers reach the stage 
of up-to-date farming where they are on equal terms with 
the rest of the country. The colonization work that the 
Duluth and Iron Range Railroad Company is doing at 
Meadowlands may be interesting to you as an example of 
how to get at these main problems. This project is locat- 
ed about forty miles northwest of Duluth and just south 
of the Missabe Iron Range, the greatest iron ore producing 
section of the United States. The company owns about 
200,000 acres of land here, part of a state land grant when 
the railroad was built, nd has been doing colonization work 
on a small scale for the last twelve or fifteen years. 

Ten or twelve years ago there were a considerable num- 
ber of settlers in our district, but they were not making 
much progress because the country was too wet and they 
had few roads, with no connection with the rest of the 
world except by rail. Most of the settlers were ex-lumber- 
jacks who didn’t see the need of any improvements, and 
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when it was first suggested that the township buy a road 
grader and build some roads they were strongly opposed 
to the idea. However, through the efforts and mostly at 
the expense of the company, roads were built and a good 
system of county drainage ditches was constructed. This 
opened up the country for additional settlers and gave 
those who were there already a chance to produce better 
crops. It is said that before the ditches were dug the 
farmers cut their hay in hip boots and spread it on the 
stumps to cure. Things have been improving ever since 
and now here are more than a thousand people in. the 
settlement and it is recognized as one of the best farming 
centers in northern Minnesota. I don’t think there is any 
community in the state that has made as much progress 
in the same time, and this is due largely to the work and 
money spent there by the railroad company. 


It I were a settler looking for a location, I would hunt 
a place where a colonization company or the state, as in 
California, was doing this sort of thing, for it means rapid 
growth of the community and the shortest possible period 
of pioneering. It is much easier for a company owning 
large tracts of land which it wishes to colonize to make 
these improvements than for many farmers each holding 
small pieces to get together on them. Undrained swamps 
and sightly waste lands in the center of some of the oldest 
and most prosperous farming communities testify to this 
fact. 


The next matter that presents itself is how the settler 
should pay for his farm. This has been fully discussed 
many times, and it seems to be agreed that he should have 
long time, with the smallest possible payments for the 
first three years. This is our experience also, and most of 
our contracts are drawn along these lines. 


The problem that we are all most interested in as agri- 
cultural engineers is to make a piece of wild land into a 
profitable farm, and in discussing this I will start where 
the settler does. He has bought the land and gone back 
home to get his family, household goods, livestock and the 
like. There are no buildings on his land, and he doesn’t 
know anyone except the salesman who sold it to him and 
a few neighbors he-has barely a speaking acquaintance 
with. Therefore, we make it a point to meet him when 
he arrives with his family and either get them located with 
a neighbor or furnish a movable bunk house that they can 
live in until their house is built. We show him plans of 
buildings and help arrange for materials and a carpenter, 
so that the buildings are started without a hitch. After 
he is comfortably located on his own place he feels pretty 
good and gets to work. 


One of our favorite house plans has three rooms and 
sometimes a basement, and can be added to on two sides. 
It is 20 by 24 feet and is built of shiplap covered with 
heavy composition roofing on sides and roof. It has a 
double floor insulated with paper and the rooms are ceiled 
inside with wall board. The materials in such a house 
cost about $450 and it is quite roomy and comfortable 
judged by pioneer standards. We recommend a shed type 
of barn 18 feet wide and as long as may be needed, to 
which a hay barn is added later on. It is important to 
keep building costs as low as possible because the average 
settler is not a rich man, and he has many other things to 
do with his money. At the same time he and his family 
ought to be reasonably comfortable and have things con- 
venient so that the work can be done quickly. A satisfac- 
tory compromise is reached by starting with small well- 
planned and well-constructed buildings which can be en- 
larged later on. 

After the buildings are up and well sunk the settler in 
ihe cutover country is ready to start clearing land, and 
that is when he is most likely to lose courage. Like as 
not he will get a job on the county road or the section crew 
and stay there as long as the job lasts, clearing land only 
in his spare time. The more active and progressive farm- 
ers find time to clear their land in spite of outside work, 
and when they get enough land under cultivation to sup- 
port them, they usually make good headway. A great deal 
of good has been done by the land clearing campaigns put 
on by the state agricultural colleges in the lake states, and 
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also by the distribution of cheap government explosives, 
by calling the farmers’ attention to the importance of mak- 
ing the idle acres work, and in my own community there 
has been a large increase in the land cleared by the farm- 
ers in the last couple of years. However, there is another 
way to approach this land clearing problem, and that is by 
clearing the land before it is sold. 


It is agreed by most people acquainted with conditions in 
the cutover regions that even a small clearing, enough for 
a garden and a pasture, is a distinct help to a new settler 
for it enables him to reduce his living expenses and get a 
small income from the land, as well as encouraging him to 
do more clearing. Furthermore, it seems logical that 
clearing should be done more cheaply by power machinery 
than by hand. 


In 1918 the land commissioner of the railroad, Mr. L. B. 
Arnold of Duluth, who organized and manages the project, 
spent the winter in California and was greatly impressed 
with the reclamation work being done there by large 
tractor-drawn machinery. He was convinced that the use 
of machinery to bring a considerable part of each farm 
under cultivation before a settler moved onto it woula 
greatly speed up the rate of settlement and improve the 
settlers chances for success by short@éning the non-product- 
ive years of clearing. The increased value of the land 
would be security for the expenditure necessary to do the 
work and a portion of it could be included in the contract, 
thus providing a safe way to finance a bona fide settler, 
provided that the work could be done at a reasonable cost. 
The development work was begun in the spring of 1919 
and since that time has been the outstanding feature of 
the company’s colonization policy. 


Eighty well-located and otherwise suitable 40-acre 
tracts were chosen for this work and plans were made for 
their development, which included divisions into farms. 
selection of building sites, location and amount of clear- 
ing and breaking, crop rotations, and the like. Then these 
plans were carried out by the crew which consisted at 
first of about forty men and three tPactors. As we have 
gone ahead the tractors have been replacing the men of 
the clearing crew, and the last three years we have not run 
a clearing crew at all, through we have had some clearing 
done on contract. At times this summer we have had 
twelve tractors working at once, and plowed a thousand 
acres, half of which was new breaking. In addition we 
handled about five hundred acres of crops, including winter 
wheat and rye, oats and barley, hay, potatoes, head lettuce 
and cauliflower, and a variety of garden crops. Besides 
this we have two hundred acres of winter rye and wheat 
coming up for next season, and have a large acreage ol 


A Holt 75 tractor breaking wild land (above) on the Duluth 
and Iron Range Railroad reclamation project with one of 
the biggest plows in the world (below) which consists of 
two 24-inch breaker bottoms mounted on a homemade frame 
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half-finished land to be worked up and seeded next year. 
The first iands improved have practically all been sold, 
and what we have on hand now is almost all the work of 
1922 and 1923. 


It took us a long time to get our costs of operation down 
to what we thought was reasonable, but this year we are 
doing clearing and breaking for less than the settler can 
afford to do it. Consequently we feel that we have pretty 
well solved the clearing and breaking problems, and if 
you should visit Meadowlands today you would find that 
land clearing is a matter of business and routine rather 
than a problem. You would find also that the men who 
have bought improved farms are getting into the swing of 
things and farming instead of spending most of their 
time at day labor. It is still true that many of the new 
settlers need money at times and have to work out to get 
it, but there is a steady demand for labor on the larger 
farms in the summer and in the woods during the winter, 
and the combination of opportunities has pulled most of 
the new men through. 


A great deal has been said about the marketing prob- 
lems of the farmers all over the country, and the new set- 
tler has his share. A few years ago no buyers came to 
Meadowlands because it produced such a small quantity 
of the things they wanted, and of course prices were cor- 
respondingly poor. However, the marketing proposition 
is working itself out now. 


The first thing the settlers had to sell in sufficient quan- 
tity to justify community action was cream, so they estab- 
lished a cooperative creamery which has been operating 
for eight years and furnishes a sure market for milk and 
cream at the market price. Vegetables were the next im- 
portant crop, but were unprofitable when shipped to the 
commission houses. Finally an enterprising gardener found 
that he could take a wagonload of truck to Hibbing, the 
largerst iron mining town on the Range, and return in 
two days. He got a fine price for his stuff and after that 
made regular trips. Then one of his neighbors got a Ford 
truck and made the trip in half a day. This method of 
marketing became so popular that now the Range is largely 
supplied with fresh vegetables during the summer months 
by trucks running from Meadowlands, and a considerable 
quantity goes to Duluth as well. 


Many of our settlers are Bohemians and had raised sug- 
ar beets before coming to this country. They were raising 
them for stock feed but had no market until the company 
arranged for a beet sugar factory to establish a buying 
point here. This fall about 1500 tons were shipped out, 
which represents a cash return of between $10,000 and 
$12,000 at present prices. All of this money stays in the 
community for the labor was done by the smaller farmers 
and not by transient labor. 


Another very important crcp with us is potatoes, but to 
most of the settlers one potato was as good as another, and 
they let it go at that, saying that there was no money in 
potatoes anyhow. Finally, three years ago a man moved 
in who had made a specialty of growing potatoes and he 
set out to raise enough good potatoes to bring in buyers 
This year he and his partners had two hundred acres of 
good certified seed potatoes and there were buyers here 
from all over the country. The entire seed crop was sold 
at twice the market quotations. 


Head lettuce and cauliflower also do very well with us, 
but cannot be marketed locally in large quantities. )xX- 
press charges eat up the profits, so that the only economic- 
al way to handle these crops is in carload lots by freight. 
To meet this situation the company arranged with a large 
grower to rent a farm at Meadowlands and ship the farm- 
ers’ stuff with his own. His men did all the packing, so 
that the quality was uniform, and he charged a commission 
for his services. About forty acres of head lettuce and 
cauliflower were grown this year and twenty-one carloads 
shipped to Chicago. The ground is now prepared for 125 
acres next year, so the business is growing satisfactorily. 
Incidentally, an acre of good cauliflower this year was 
worth thirty acres of wheat. 


I am mentioning these things, not to brag about our 


cae 


AGRICULTURAL ENGINEERING 


29 


project but to show that there are ways of finding markets 
even in bad times if the settlers and the colonization com- 
pany cooperate. The settlers should do all that they pos- 
sibly can to find their own markets, but a large organiza 
tion has outside contacts which the settlers lack and which 
can be of great assistance. Recently we have been greatly 
interested in the growth of the cooperative commodity 
marketing movement, but have not as yet marketed any- 
thing through their organizations. 


I have said very little about educational and social ac- 
tivities in the community, but their importance should not 
be overlooked. Weather, soil, and varieties of crops all 
have their peculiarities which must be learned in order to 
get the best results. Many of the settlers have never 
farmed before and are ignorant of almost all the principles 
of farming. The farmers club meetings have done a great 
deal of good in this direction by pointing out successful 
methods of growing the different crops, and through talks 
by well-informed men from the state college and other 
authorities. Educational movies always make a big hit. 
The community fair held each fall brings out almost every- 
one in the neighborhood as well as a good many from near- 
by towns, and it always has a fine lot of exhibits. The 
farmers’ club encourages exhibits at the local, county and 
state fairs, not so much on account of the money there is 
in it, but so that the farmers will acquire judgment about 
their crops and see how they stand in competition with the 
rest of the state. The inspection trips of the state seed in- 
spectors also have a very good educational effect, and certi- 
fication is worth while for its educational value alone. 

These seem to me to be the right lines to follow in im- 
proving the methods of the settlers, and I have always 
hesitated to advise a man about his problems beyond giving 
him the results of our experience. What he thinks out for 
himself does him a lot more good than anything I can 
tell him, but we try to do our own farming along sound 
lines so that it may be a good example. 


Another thing, the family that lives far from neighbors 
gets lonely and discouraged pretty easily. The best cure 
for that is to settle the country as closely as possible, then 
get good roads and telephones to bring people together. 
Social organizations spring up spontaneously when the set- 
tlers have a chance to meet each other often and are a 
great help in keeping up the morale. 


In conclusion, it may seem strange that anyone should 
venture into a new country when so many difficulties await 


the settler there, and it is only fair to mention some of the 
rewards. 


First, land is cheap and is sold on long-time payments 
that anyone with a normal amount of brains and strength 
can meet. A man with little capital can buy a home of his 
own in a new country but probably never could get togeth- 
er enough to make the first payment in the older sections. 
In spite of the general agricultural depression of the last 
three years only a few of our settlers are badly behind in 
their payments and very few have moved away. 


Second, shortage of money is understood and taken for 
granted in a new section and is not embarrassing becaus2 
everyone else is or has been in the same condition. People 
live economically and a man can save a good deal more 
than in most other places. 


Third, in the districts being settled by colonizing organ- 
izations arrangements are made to assist both the individ- 
ual settler and the community as a whole. While these 
benefits have to be charged back to the settler in the price 
of the land and paid for over a period of years, they are 
worth a good deal more than they cost and result in the 
new community doing in five years what it took some of 
the older countries a generation to accomplish. 

You may ask if colonization work affords opportunities 
for the agricultural engineer. There is no other line of 
work that fits in so closely with agricultural engineering 
training as the building up of all the parts of a new com- 
munity. There are problems of soils, drainage, buildings, 


crops, machinery, livestock, and people, and the manage- 


ment of all these is agricultural engineering in the truest 
sense of the term. 


ES a ba are - hoe ee” a Se RT Sy 8 Ry PS ot a es. ac ien) Ah wea cart Tat ae 2, oo ee 
Teh a hice Rhee “ See fe: ieee et oem: Ss te ee eS 
Berea roid beeihe er a es ee = a cS ae Se, ee Seek ee reyes C1 : Pees RY Sam 
Semen [ . Ribis Sa ge Mis By, a) = See oe ta 2 Ba | tS a ae ni ee Pua igen Slama 
- ae ke Gee ee. 2 yey ae = es Bee A + sea ee | = 3) sah Naga nS aap Sans | A & OA RR R ig ' 
Sees | ae = . eran. Cae is ie: siemens ieee Se eee ee eee ae sila tae 
. tag § Fe WS tt 
ss Te ae eng 
ages if oy ~ 
e fae AN)" ert aif 
Wehbe Raa tee 
iste, as 
Beer gh: ys 
. F eS eB ne 
{ ine a aah nevi 
kis 
ASS SaaS 
: | oe Bes eee 
gle oS he daee baa ee ® 
- Da eis a 
Rela 
7 1 LOM Die asi 2 
ee a is 
q ‘ re ie Jay tte 
13 Saegaam 
Pree SS 
it, 
: eae 
mare SS 
Ph ER 
eRe Lge A - 
; Bere yee Ake 
ss ek 
, “a Sieg 3522 1K 
Fd GODS a e 
A eee et 
Pe a eta 
apes es et 
ae. hig 
A Fe ete y 
oe a ater 
PRPs. ae ie 
ACA aie, che ary 
Dare sphe''e 5 
Feat tis Tai er 
re Se 
mit ala Ni . 
Bite tacit) “ipa, "Fa 
eS ee 
Bo ee 
ho See ae 
: heey. tt 
Peet 
le ee eee 
‘ ‘ Fae! 
oh ‘Vaoeee 
are) 
ah OE, 
wate Do pe 
pee eye 
. Pt: Via) Peet 
| Leg aae ee Bs 
Balipel vine: 
sve ere ah aes 
BENG i) 
ee CORR ees 
Ua 
Nee ch 
r epee 
Ms! 
Nigra ore? a ae 
oC” Sy Mi 
- oh Ls rE 
Aes 
cathe ia ¥ 
oe Aah oo 
Sie ae 
i? ‘a fixe “i 
y Sarre | 
Nikon 4 
+ SiS aie tg Pee 
19 Mes MS 
tease as 
mae Fa) 
’ Depths fe 
is “ At, oats 
oy a * 
j gk time 
7 Paes 
re oe 
‘ Bs. ag By 
, ; ee 
Piette) 
P ; (OAC peat 
See ee at 
Eye? ba ty 
<4 a he i 
La ei: 
Ve Bray does 
Bays 535 9 
; Me aries 
eel ys 
ve ee et 
} butt. Torre Rear 
Senor 
Pas Pansy 
ee hye 4 ye 
ees s. 
ae. ie 
Sin oeet 
feast tala 
‘ wie Pit 
err a te 
ean ph Ne Y 
ane Spare 
YA ae 
Te. eyes 
Tak sins 
eae A 8 
at ea a 
eT CA tie hs 
Reh Sey} 
i eae 
Le RS ame 
° Ris * ee 
ie td, %2) 
\ Care 
“\Saeee, 
BAS ies 
sia 
Ses 
ees 
snebaee | 
* ped > nett 
: Se <5 
20g 
4 ‘ ee 
; wie 
Je Sao. 
Bee ts ees 
7 a. 
he ng tee 
r aio aay 
eat 
ethene tt 
Cre eae 
OD Be yh 
: a SAL lots 
] uf Sees 
7 aaa 
rhea 
5 eg See 
Po is 
. Peay ie Bs 85. 
x! 3 
7 aa 
r20 
: j eee 
* me Ly 
- = Ppie. i. 
ie ae Py - a as: aan > a aes a Co ees . tua F é i a AR 2 
an at oe “ ae RG. hk Ge ee, een «oa eS es : eat} AD Vash Mi Mee 
— ea Be Fee. ae “Bares eee pera 4 “ee CP eA Ra 8 ot ee A Pe ae “oe ‘Maer 
; rats 6 ore ; aa el Tia son! ZAR aS Ftc Sith i> Sree ier oe se a iy ener A: ve. pine af 
a 4 Nae e Mstace. 1 «Sgt Te. Tir ee ER 0S Ee. 40 chee 
= aL : MRR deed a sf aes wey +B Baye Be ak wok Pen ie Me peca ids ai er 
‘|e a ee ‘ame aoe a ogee Fo Be 5 eS So ie a Cae SEN ak BoM VINO 
ed Peck, remt Ri coer ad z Ae tae Te pe a= Gh ere Gale ot The hea we ape 
RPS been te, , 3 FERS ani © <2 chet RATERS CE RDAG, © Gemmmmme 4° 0 <= SE Siew gt ait) RTD AC ea 


30 


AGRICULTURAL ENGINEERING 


Vol. 5, No. 2 


Test of a Masonry Arch Barn Roof 


By A. W. Clyde 


Assoc. A. S. A. E. Exittension Professor of Agricultural Engineering, Iowa State College 


and Henry Giese . 


HE experimental masonry arch barn roof at Iowa 
State College was tested to destruction this fall. It 
was built in 1915. The purpose in building it was 

to see how a fireproof barn roof of this style could be 
built most practically. Naturally this question has not 
been completely answered yet, but the experience of de- 
signing, building and testing such a roof has opened our 
eyes to possibilities along this line. 

A discussion of the design of the roof will help in the 
understanding of the method of testing employed. It was 
designed by W. G. Kaiser, L. J. Fletcher, and A. W. Clyde. 
A report giving in some detail its design and construction 
is found on page 68, Volume X, No. 2, of the A. S. A. E. 
Transactions. 

After considering various possibilities the designers de- 
cided that the reinforced concrete arch seemed to be the 
most promising for a fireproof barn roof. The use of arch 
ribs spaced several feet apart was adapted.to secure depth, 
lightness, and to save form work, the space between the 
ribs being filled in with hollow clay blocks. The plan was 
that the arch would start at the hay mow floor and be 
high enough to give ample hay mow capacity. A width of 
36 feet was adopted and a rise of 24 feet 7 inches above 
the mow ficor was chosen for the test roof. The arch ribs 
were spaced six feet on centers. They were 10 inches wide 
and varied in depth from 8 inches at the crown to 14 
inches at the spring line. They were reinforced with 
eight %-inch square bars, half of the bars being near the 
top and half near the bottom. The sheathing or filling 
between the ribs was 5x8x12-inch clay blocks with a No. 6 
wire extending from rib to rib in each mortar joint. 

A light high arch of this kind is somewhat different 
from a heavy, low arch such as is commonly used for 
bridges. The chief difference is in the loading. The wind 
load is so great and so one sidecl as compared to the dead 
load that the stresses due to bending are much greater than 
the direct compression. In massive, low arches the direct 
compression is relatively large but in this light high arch 
with a wind load on one side the stresses due to bending 
are by far the greater. It is therefore evident that the 
“greatest care should be used in designing such an arch 
to determine as nearly as possible what the bending mom- 
ents are at various points along: the arch. 

In the preliminary design the inverted catenary curve 
was chosen as a starting point. This is the reverse of a 
curve taken by a cord or chain of uniform weight per foot 
of length when suspended at the ends. The force diagram 
for the dead loads was then drawn, and the curve’ was mod- 
ified slightly so that the arch would follow the line of 
force. In other words, the arch was so shaped that it 
would practically be in equilibrium under its own weight. 
Probably this is not the ideal curve for all conditions of 
loading but the ideal curve can only be determined by 
laborious cut-and-try methods. F‘rom that point on, a wind 
load of 30 pounds per square foot was assumed and the 
analysis made by the method given in ‘Principles of Re- 
inforced Concrete Construction,” by Turneaure and Maur- 
er. 

There is one element of uncertainty in calculations 
made by this method which ought to be mentioned. It 
assumes that the abutments of the arch a*e so massive or 
rigid that they will not yield when the arch is loaded. In 
other words, it assumes that the arch has fixed ends. This 
condition may be approximately fulfilled in massive 
arches, but in the barn roof it is probable that the part 
below the spring line will yield considerably. The effect 
of such yielding of the abutments would be to make the 


bending stresses at the spring line less than the calculated 
values, and increase them at some point higher up on the 
arch. This can be illustrated roughly by comparing the 
arch to a beam. A certain load on a beam with fixed 
ends will produce bending moments at the ends and at the 
center of the beam. If, however, the ends of the beam 
are not fixed, the moment at the ends will be zero while 
the moment at the center will be increased under the same 
load. 


Testing the Masonry Arch 


Since the wind will cause the largest amount of bend- 
ing moment in the arch, this alone was considered in the 
testing. One concentrated load was applied at the point 
of application of the resultant of wind loads 12 feet 9 
inches above springing line and normal to the surface. The 
apparatus used for this purpose was a set of levers (ratio 
10 to 1) anchored to the ground and connected to the arch 
by means of four 5g-inch rods and an I-beam. Loads were 
applied in the form of 50-pound sand bags. 

Deflections were proportional to the applied load until 
of the load by means of wires running from each of the 
three ribs to an instrument board. Tension on all three 
wires was equalized and kept uniform throughout the ex- 
periment. Movement at the crown was measured by fast- 
ening a sheet of coordinate ruled paper at one end at the 
crown and taking readings by means of a transit. 

De flations were proportional to the applied load until 
the load reached 27000 pounds, at which point the arch 
failed. Owing to the short period of travel of the levers 
and the slack in the apparatus it was necessary to unload, 
take up slack, and reload. This was repeated a number of 
times. After deflecting more than two inches, the arch al- 
most regained its original shape. 

The failure occurred slightly above the point of appli- 
cation of the load and extended over a length of approxi- 


The experimental masonry-arch barn roof at Iowa State 
College before and after it was tested to destruction 
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mately three feet. It was not typical of a reinforced con- 
crete beam, but rather seemed due to the fact that all laps 
in reinforcing bars were made in one place making such a 
mass of steel that the individual bars were not surrounded 
with concrete. 

The effect was the shelling off of a slab of concrete ap- 
proximately three feet in length, as wide as the rib and 
as thick as the layer of steel below the rib. 

The structure was so thoroughly bound together that 
destruction was accomplished only by crushing each piece 
individually with sledges. Dynamite could not be used on 
account of the structure being in close proximity to green- 
houses, and the tile failed to drop out under severe strain. 

Although an effort was made to salvage the tile, not one 
came out intact. Another item of particular interest was 
the quality of bond between the mortar and the hard burn- 
ed clay blocks. In practically all cases, breaks would oc- 
cur in the tile, in the mortar, or across both. Very few 
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instances could be found in which the mortar had separ- 
ated from the tile. Further tests will be made to deter- 
mine the strength of the various materials used. 


The breaking load which was approximately four times 
that produced by a ninety-mile wind shows that the origin- 


al calculations regarding strength were very nearly cor- 
rect. 


It would appear, however, that the present design is 
considerably heavier than is necessary in practice. 


The present drawbacks to this type of construction seem 
to be the difficulty in constructing forms and in placing 
materials. 


In our opinion modification should be made by making 
the ribs lighter and also by changes in design to simplify 
the forms necessary in construction. This might involve 
use of different materials such as metal lath or precast 
slabs. 


Farm Machinery Lowers Production Cost 
By Finley P. Mount 


Mem. A. S. A. E. 


GRICULTURE is the backbone of the nation and farm 
machinery is its spinal cord. Without a prosperous 
agriculture there can be no real national prosperity. 

Without farm machinery there can be no agriculture 
worthy of the name. Without modern and efficient farm 
machinery there can be no profitable agriculture. It has 
been the American farmer’s boast that he produces five 
times as much per man employed as his European compet- 
itor. This was made possible only because of his greater 
use of labor-saving farm machinery. 

The farmer’s greatest risk is the weather. However 
much he may save in labor costs; however carefully he 
may plan, and however hard he may work, there is always 
the chance that adverse weather conditions may prevent 
his making a crop at all. In meeting this hazard of weath- 
er, the farmer must first realize that ‘time is the essence 
of farming,’ and whatever will help him shorten the time 
required for preparation of seedbed and for harvesting, 
will by just that much help him overcome this handicap 
of adverse weather. 

The ability to plow and plant a crop in the spring in 
ten days instead of twenty days may often mean the differ- 
ence between a crop early and safely matured and a crop 
caught by the fall frosts. In regions subject to drought, 
timely planting and timely and deep plowing may mean 
the difference between success and failure. In both these 
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ture. 


PATTOAI TAMAR METH EULER ee LLRs 


President, Advance-Rumely Company 


cases the farm tractor has been the best investment the 
farmer can make. The economic value of the tractor has 
been pretty well established. The old question of tractor 
versus horse no longer provides discussion. Each has its 
proper place on the farm. It is not a question of fuel 
versus feed. It is not a question of actual cost of opera- 
tion. It is a question of results, a question of getting the 
work done in the best way; in the final analysis, a ques- 
tion of profits. 

The farmer has plenty of champions and some critics. 
The champions do not always advocate sound policies and 
too often devote all their attention to an attempt to force 
a higher price for farm commodities, which are world-wide 
in competition, instead of showing the farmer how to meet 
world competition by reducing his costs of production. His 
critics, on the other hand, complain that the farmer spends 
too much money for automobiles and other things which a 
former generation regarded as luxuries. Instead of criti- 
cizing the farmer for trying to get for himself and his fam- 
ily a reasonable share of the good things of life, it seems 
to me he should try to help the farmer earn these things 
by encouraging him to increase his profits. Until the 
farm is equipped with modern labor-saving machinery just 
as thoroughly as the city factory, the farmer cannot hope 
to compete in world markets with the product of cheaper 
lands and cheaper labor. 
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HIS “Wheel of Agriculture,” designed by 
David S. Weaver (Assoc. Mem. A. S. A. E.) 
associate professor of agricultural engineering 
at North Carolina State College of Agriculture, 
is an excellent representation of the relation 
of agricultural engineering to general agricul- 


The hub is the vital part of the wheel 


because through it and the spokes the ‘“‘motive 
power” of progress in agriculture must be 
transmitted. The efforts of individual agri- 
cultural engineers, combined and coordinated 
through the various activities of the American 
Society of Agricultural Engineers, constitute 
the “motive power” behind agricultural engin- 
eering advancement and the development of 
agriculture in general. 
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A Review of the Important Advances in 
Irrigation since 1900 


Editor's Note: In submitting the 1923 report of the Committee 
on Irrigation, the chairman, Dr. Samuel Fortier, makes this state- 
ment: “The full report from the many members of the Com- 
mittee, as well as from Judge H. H. Brooke, A. E, Chandler, 
Geo. S. Knapp, anid several members of the Division of Agricul- 
tureal Engineering of the U. S. Department of Agriculture. These 
individual reports have ccntainel a vast amount of interesting 
material, which has proved invaluable in the preparation of the 
general report of the Committee.” The report is divided into 
eight sections, the first four of which appeared in the January 
“Agriculiural Engineering.’ The last four follow: 


Irrigation Law and Water Rights 


I. State Legislation. 


RIOR to 1900 the only Western irrigation states having 
water right legislation worthy of the name were Col- 
orado, Wyoming, and Nebraska. The advance in leg- 

islation following the Wyoming plan has been so marked 
that every western state has now a so-called water code 
covering the control of the initiation of water rights, the 
determination of existing water ‘rights, and the distribu- 
ticn of water among those entitled to its use. 


If. Irrigation District Legislation. 


Seven states—California, Washington, Kansas, Nevada, 
Oregon, Idaho, and Nebraska—had laws authorizing 
the formation of irrigation districts prior to 1900. 
Since that year the other ten western states have adopt- 
ed similar statutes. In all of the states in which ir- 
rigation districts have been at all active the district statute 
has been frequently amended and in some cases entirely re- 
enacted to embody the changes in the law suggested by 
district experience. 

The most impor:ant changes since 1900 have been in 
requiring the state (usually through the state engineer 
or other official having corresponding duties) to pass on 
the feasibility of plans of proposed districts and to approve 
bond issues. All states except) Kansas have provided for 
state supervision in one form or another. The certifica- 
tion of district bonds by a commission of state officials, 
making them eligible for investment of school and trust 
funds, has been another important development. State 
aid to irrigation districts through the purchase of their 
bonds has lately been granted in Washington and through 
the loan of credit to pay interest on district bonds in 
Oregon. Efforts, as yet unsuccessful, have been made in 
several other states to assist irrigation districts financially. 

Several acts providing for community organizations have 
been passed in recent years to reach conditions to which 
the irrigation district law is not entirely adapted, the 
greatest activity along this line having been in California. 


Iti. Interstate Streams. 


The United States Supreme Court in Kansas v. Colorado, 
206 U. S. 91 (May 13, 1907), held that in a controversy 
between states, one of which recognizes the riparian doc- 
trine, the rule of ‘‘an equitable apportionment of benefits’’ 
shall apply. In the recent case of Wyoming v. Colorado, 
259 U. S. 419 (June 15, 1922), the United States Supreme 
Court held that in a controversey between states following 
exclusively the doctrine of prior appropriation, said docirine 
applies irrespective of state line. 


IV. Riparian Rights. 


The only state to abrogate the doctrine of riparian rights 
in the period under comment is the State of Montana. Its 
Supreme Court in Mettler v. Ames, 201 Pac. 702 (October 
24, 1921), in a noteworthy opinion in which it distinguishes 
earlier Montana cases claimed to recognize the doctrine 
of riparian rights, concluded that the common law doctrine 
of riparian rights has never prevailed in Montana sifice 


the enactment of the Bannack Statute in 1865, and that it 
is unsuited to the conditions existing in Montana. 

The Supreme Courts of the States of California, Ne- 
braska, Oregon and South Dakota have somewhat limited 
the doctrine of riparian rights as fully recognized under 
the common law. 

In Crawford v. Hathaway, 67 Neb. 325 (February 4, 
1923,) the Supreme Court of Nebraska held that the Ne- 
braska Act of 1899 abrogated the common law rule of 
riparian ownership in water except where such right had 
vested prior to 1889. 

In Hough v. Porter, 51 Ore. 318 (January 5, 1909), the 
Supreme Court of Oregon held that the Congressional 
Desert Land Act of March 3, 1877, abolished the riparian 
rights of all public lands then unentered. This rule has 
been followed by the Supreme Court of South Dakota in 
Hasser v. Engelbrecht, 186 N.W. 572. 

In Anaheim Union Water Co. v. Fuller, 150 Cal. 327, 
(January 19, 1907) the Supreme Court of California held 
that where a riparian owner conveys to another a part of 
the riparian tract not contiguous to the stream “he thereby 
cuts off the part so conveyed from all participation in the 
use of the stream and from riparian rights therein, unless 
the conveyance declares the contrary.”’ 

In Horst Co. v. New Blue Point Mining Co., 177 Cal. 631, 
(February 27, 1918), the Supreme Court of California held 
that the riparian right does not attach to foriegn waters 
in a stream—that is, to waters artificially added. 

In Brown v. Chase, 217 Pac. Rep. 23, (July 14, 1923) 
the Supreme Court of Washington, after a careful consid- 
eration of earlier cases, held that waters of non-navigable 
streams in excess of the amount which can be used bene- 
ficially, either directly or prospectively, within a reasonable 
time, on or in connection with riparian lands, are subject 
to appropriation for use on non-riparian lands. 


V. Percolating Waters 


The common law rule regarding percolating waters is 
that such belong to the owners of the land in the same 
way that the rocks and the minerals therein do. In Katz 
v. Walkinshaw, 141 Cal. 116 (November 28, 1903), the 
Supreme Court of California abrogated the common law 
rule of percolating waters and followed the doctrine of 
correlative rights. The doctrine so established is well 
stated in one of the head notes as follows: 


“Different owners of separate tracts of land situated 
over common strata of percolating water, may, each 
upon his own lands, take by means of wells and pumps 
from the common strata, such quantity of water as 
may be reasonably necessary for beneficial use upon 
his land, or his reasonable proportion of such water, if 
there is not enough for all; but one cannot, to the 
injury of the other, take such waters from the strata 


and conduct it to distant lands not situated over the 
same water-bearing strata.” 


Katz v. Walkinshaw has been followed by the Supreme 
Court of Washington in Patrick v. Smith, 134 Pac. 1076 
(September 6, 1913), and by the Supreme Court of Utah 
in Horne v. Utah Oil Refining Co., 202 Pac. 815. 

In the opinion of the courts following the doctrine of 
correlative use of percolating waters said doctrine is in 
the interests of economy of use in somewhat the same way 
that the doctrine of appropriation of surface waters is in 
the interests of economy of use as distinguished from the 
doctrine of riparian rights. The rule would be undoubtedly 
accepted by all engineers as a proper one were it not for 
the case of Miller v. Bay Cities Water Co., 157 Cal. 256 
(February 4, 1910). In the Miller case, the California 
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Supreme Court held that the waters of a surface stream 
could not be stored where such waters ‘‘are necessary, of 
themselves or by their force, to supply underground wat- 

_ers.”” Although not many cases have reached the Cali- 
fornia courts wherein the Miller case is followed, a number 
of storage projects, especially on coastal streams, are ob- 
jected to by owners of wells in the delta of such streams 
on the theory that storage will deplete the surface stream 
run-off and thereby deplete the amount of water percolat- 
ing from the streams and ultimately reaching their wells. 
Under the theory of the Miller case, such objection in 
many instances should be sustained. It is submitted with- 
out argument that such a rule will work great hardship to 
enterprises desiring to store water. It is suggested that 
all interested in irrigation should give the question of the 
proper rule to apply to percolating waters serious thought 
so that it may be determined from the practical standpoint 
as to whether the new rule of correlative use is in the in- 
terests of development or a menace thereto. 


Irrigation District Development 


HE irrigation district has played an important part i2 
irrigation advancement since 1900. Before that year 
seventy-four districts had been organized in Californ- 

ia, Washington, and Nebraska, but had not accomplished a 
great deal because of the setback given to the district 
movement as a result of numerous failures in the early 
nineties. Development was practically at a standstill at 
the beginning of this century and was comparatively slow 
for several years after. But beginning with the year 1909 
the formation of districts has gone on apace, and in 1922 
the total number of districts formed since the passage of 
the Wright Act exceeded 600 and covered nearly 16,000,- 
000 acres of land. To January 1, 1922, more than $118,- 
000,000 of irrigation district bonds had been sold. 

During the early years of the present century a very 
wholesome conservatism appeared in the organization and 
financing of irrigation districts. In several states the 
district was used largely for the purpose of taking over 
and reconstructing existing irrigation works, issuing bonds 
directly in payment for the works or selling them locally 
for improvements, the bonds thus being issued against an 
already established security and with an already developed 
earning power sufficient to pay the interest and principal 
of the bonds in addition to the cost of maintaining and 
operating the irrigation system. Such districts generally 
succeeded. 

Then came an era of speculation and promotion, which 
reached its climax about 1910, and ended two or three 
years later after the failure of a Chicago bond house which 
had been financing Carey Act and district enterprises, 
many of which proved to be unsound investments. The re- 
sult was that the irrigation bond market collapsed and ir- 
rigation securities for the time being became discredited, 
the good districts having to suffer along with the bad. As 
most of the speculative bonds sold at this time were mar- 
keted in the East and Middle West, it followed that those 
sections refused to absorb irrigation issues during the fol- 
lowing years and further irrigation financing had to be 
done principally on the Pacific Coast. 

During the past eight or ten years interest in the dis- 
trict or quasi-municipal form of irrigation organization 
has become quite general. The difficulty of disposing of 
bonds prior to the war undoubtedly limited the scope of 
development and influenced its character beneficially, for 
investors were more inclined to scrutiny than before. Fur- 
thermore, the state legislatures were beginning to require 
the state engineers to pass upon the feasibility of proposed 
districts, and several states authorized commissions to cer- 
tify sound district bonds as eligible for investment of 
school funds, trust funds, funds of municipalities, etc., all 
of which tended to make the formation and bonding of un- 
sound districts a more difficult matter than formerly. Im- 
mediately after the war and before the drop in prices for 
farm products, irrigation districts were being organized 
extensively over many states, but present economic condi- 
tions and the difficulty of selling bonds have caused a fall- 
ing off in number of proposed districts. 
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Although the district has functioned successfully in a 
number of instances in developing new projects, it has 
been far more useful in taking over and improving or ex- 
panding existing enterprises. In this field it should con- 
tinue to be very useful, for reconstruction and extension of 
irrigation works can often be financed more readily by 
means of quasi-municipal bonds than by loans to private 
irrigation companies. Along the line of development of 
wholly arid lands, it is likely that the district will have 
greater value as a public organization for settlers on pro- 
jects financed by public aid than as a bond-selling medium 
for experience has shown that new projects of any size 
must have time to become well established before they 
can safely be called upon to make substantial payments 
from the products of the soil. The length of time requir- 
ed to place a raw project on a paying basis depends upon 
many factors and cannot be standardized. 

The most recent features in the growth of the municipal 
idea is the search for an organization beyond the irrigation 
district, to meet situations to which the irrigation district, 
as at present constituted, is not well adapted. The need 
is felt principally in California, where the numerous estab- 
lished districts are effectively opposed to radical changes 
in the district law, but has appeared in the legislation of 
other states as well. Of the various acts of this type pass- 
ed, more has probably been done under the Water Storage 
District Act of California than any other, four districts be- 
ing now in process of organization under this act. In 
some states the need for large storage districts might have 
arisen had it not been that the United States, as a disinter- 
ested party, built storage works on several streams to 
serve large areas in addition to the reclamation projects 
proper. Although concrete results are yet to be attained, 
the persistent efforts during recent years to develop a 
workable super-district are well worth following as show- 
ing the trend of the times. We may hopefully look for 
the evolution of some sort of organization that will em- 
brace, if need be, all of the water users on a particular 
stream, and that will deal equitably with the unequal 
status of the various landowners, both with regard to 
water rights and to control of the organization’s policies. 


Settlement of Irrigation Enterprises 


NE of the important features in connection with irriga- . 
tion development is that of securing properly quali- 
fied settlers. Financial fitness is not the only neces- 

sary element of success. No less important are the posses- 
sion of a natural talent for farming, the necessary physique, 
a willingness to adopt the rural life with its limitations, 
Lut in addition the wife and family must likewise be will- 
ing to share the same trials. Experience on all types of 
irrigation projects has shown that the success of irrigation 
development and the security of investments therein are 
absolutely inseparable from and dependent upon the suc- 
cess of the settlers on such projects, by whatever agency 
the projects may be developed. 

This important feature apparently was not generally 
appreciated twenty years ago. The big problem then 
seemed to be to get the works built, and it was apparently 
assumed, except by comparatively few farsighted men, 
that with the engineering problems solved there would be 
an influx of settlers of sufficient adaptability and financial 
means to subdue the land and insure repayment of the 
investment from the start. But this condition was not 
often realized. It was, and to a certain extent still is, the 
ordinary practice to advertise these settlement opportun- 
ities to the public at large and then admit anyone with 
sufficient money requirements to meet the initial charges, 
little or no attention being paid to the ability or disability 
of the settler. Generally speaking, on the private projects 
where fund conditions furnish a selective factor, we find 
financially an abler class, though they may vary widely 
in farming capacities. On the Governmen: reclamation 
projects the initial installments are so light or entirely 
absent that men of little or no means may gain admission. 
Illuminating is the experience of the tederal government in 
extending from ten to twenty years the time of repayment 
of construction charges on reclamation projects, in the 
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passage of several relief acts, and in being importuned development will require, and expect him to pay out in 


recently for further extensions of time. 

The importance of proper land settlement has in late 
years gained wider recognition. Some interesting work is 
being done by the State of California in establishing land 
settlement projects wherein character and ability of pros- 
pective settlers, as well as financial means, are considered 
in their selection. Two such projects are in operation, 
one at Durham and the other at Delhi. 

A brief description of the Durham colony, the older of 
the two, will not be out of place here. The Durham tract 
consists of 6400 acres divided into one hundred and twelve 
farm allotments varying in size from nine to three hundred 
acres, and thirty farm laborers’ allottments of about two 
acres each. Prices varied from $250.00 per acre to as low 
as $48.00 having been determined by a soil survey and 
topographic survey such as would indicate generally the 
productive capacity. After the sizes of farms were fixed 
and their prices determined, opportunity was given citi- 
zens to file applications, and authority was vested in the 
state board to approve such applicants as, in their judg- 
ment, were deserving of this opportunity and who would 
make the highest use of the particular unit. Farms were 
granted only to those who possessed some experience in 
and adaptability for agriculture and who had at least 
$1,500.00 capital. A deposit of only 5 per cent was taken to 
purchase a farm, the balance being payable in forty semi- 
annual amortized payments including interest at 5 per 
cent. In addition, the board could loan a settler up to 
60 per cent of the value of improvements and equipment 
in order to complete the development, but not more than 
$3,000.00 to one individual. The farm laborer, who is 
an important part of the settlement, bought his two acres 
on the same terms as the farmer bought his, the capital 
possessed being in many cases less than $200.00 each. 

This land settlement plan may not be the last word on 
the subject, but it is an interesting experiment and should 
prove very beneficial in showing what a properly regulated 
land settlement policy may accomplish even on private 
projects. People of industry, character, and energy, to- 
gether with reasonable capital, can and do succeed on these 
state colonies. Much is provided by the state, not only in 
a financial way but in giving demonstrations and advice; 
but to be successful the individual must do his part. 

Although the provisions under which the Durham and 
Delhi projects were settled were generous, the policy of 
selection of settlers, essential as it appears to be to the 
success of any large-scale irrigation enterprise, is of itself 
a handicap to present development. There is not now the 
demand for land insistent or of volume enough to encourage 
the promotion of new enterprises; and if (as is the case 
generally) settlers of little capital and brief farming ex- 
perience cannot be attracted, only those projects that can 
offer exceptional opportunities can expect to draw settlers 
of requisite experience and capital sufficient to carry them 
through the first lean years that must be expected on new 
farms. 

Just what the burden on such a settler amounts to is 
a subject now receiving a somewhat belated attention by 
the Department of Agriculture. As far as the study has 
gone, it indicates that the cost of land and water right 
is almost matched by that of preparing the raw land for 
irrigation, building a house, barns, and fences, digging 
laterals, buying farm animals, and seeding and planting, 
to say nothing of the expense of operation during the non- 
productive period of a new farm. It is this little-ap- 
preciated burden that has broken many a farmer new to 
irrigated sections of the West, rather than his indebted- 
ness for land and water alone. 

Despite the embarrassment involved in a policy of selec- 
tion when the supply of settlers of any and all classes is 
meagre, it seems obvious that, fail though that plan may, 
no other plan can succeed where a return of the develop- 
ment is expected, especially if present high construction 
prices continue indefinitely. Individual success will con- 
tinue to depend very largely on the individual; the thrifty, 
businesslike farmer will succeed in the face of obstacles 
which his neighbor of weaker characteristics cannot sur- 
mount. It will not do in the future, however, to put a 
settler on raw land, sell him a water right at the cost its 


= 


ten years. Whatever the promoting and developing 
agency, it will have to be content with some scheme of 
long-time payment, and in addition to including patience 
in its financial plan, it will have to go much farther than 
has been customary in the past, in rendering some such 
service as that characterizing the California plan, actually 
to establish the farmer in a home as well as to sell him 
land and water. 


A Forecast of Future Development 


ULLY 40 per cent of the available water supply of the 
West is now used for the irrigation of about 20,000,- 
000 acres of arable lands. It would be natural to 
conclude that the same methods and the same agencies 
which accomplished this great achievement would, if given 
time, utilize the remainder of the water supply by reclaim- 
ing an additional area of 30,000,000 acres. Such, how- 
ever, is not the case. The irrigation development of the! 
future will differ in many essentials from that of the past 
and these differences will call for a modification of former 
methods and the introduction of new agencies. To cite a 
few of these differences, the water supply of the future will 
be derived for the most part from the storage of flood 
waters whereas in the past it has been diverted chiefly 
from the surface run-off. It requires a large amount of 
capital to store water since it cannot be done economically 
in small units. To secure the necessary capital for private 
enterprises requires the cooperation of a large number of 
landowners and this in turn calls for efficient oganization. 
It also calls for the development of hydro-electric power 
from the stored water wherever feasible, in order to lessen 
the cost of water for irrigation purposes and furnish an 
adequate amount of power for pump irrigation and other 
uses. Most of the hydro-electric plants of the West are 
at present controlled by corporations, but we believe the 
time is not far distant when the developed electric energy 
of the West will be under the control of the representa- 
tives of those who utilize the power and also of those 
who utilize the water from which the power is derived. 
A generation or more ago, it was customary for corpora- 
tions to provide domestic water supplies for cities, but 
this plan proving unsatisfactory the citizens of each of a 
large number of cities have purchased the water works 
properties from the corporation and now controi their own 
domestic water supplies. Most western cities now own 
and control their streets, sewer systems, and water sup- 
plies, and it would be strange indeed if they did not also 
own and control in time the electric energy for light and 
power so necessary to their citizens. 

The extent to which desert lands are reclaimed in the 
years to come will depend not only on the storage of the 
flood waters and the development of power therefrom, 
but also on the remodelling of the older irrigation systeins. 
These systems are, almost without .exception, inefficient, 
wasteful of water, costly to operate, and so long as they 
are permitted to function as the divertors and distributors 
of water, little or no progress can be made. To outline 
a typical case, twenty or more independent irrigation sys- 
tems divert water from the same stream. Each is incur- 
porated and exercises all the functions of a corporation 
through duly appointed officers. The value of the water 
rights of each canal varies with the priority. The flood 
waters are controlled and a shortage exists every summer. 
In a dry season only those holding superior rights can 
get any water. The large majority of the systems need 
stored water for summer use but no single enterprise is 
able financially to store water. Under such conditions an 
equitable apportionment of water to all entitled to its use 
is well nigh impossible and as a result controversies arise 
and a part of the profits from irrigation farming is spent 
in litigation. About the only practical remedy applicable 
to a community in which such conditions prevail is to 
unite all the enterprises as well as all the independent 
water users on the stream into one or more organizations. 
Such an organization would have ample security to finance 
the building of adequate storage facilities and the con- 
struction of the necessary main canals. When wate: is 

(Continued on page 38.) 
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Research Methods in Agricultural Engineering 


Research activities in the agricultural-engineering field are presented under 
this heading by the Research Committee. Articles dealing purely with the 


manipulation of research methods and equipment are featured. 
are invited to discuss material presented and offer suggestions on timely topics 


Mem. A. S, A. E. 


Editor’s Note:—Much credit is due Prof. Nichols for having 
formulated such a fundamental conception of the development of 
field tillage equipment, as will be found in the paper that follows. 
He has touched on some extremely important points, especially 
with reference to the relations which should be established be- 
tween the state agricultural experiment stations and the manu- 
facturers of tillage equipment. This paper, as the first of a 
series on the subject of tillage equipment and soil dynamics, 
should have a marked effect in placing the improvement of till- 
age methods and equipment on a sound fundamental basis, and 
in encouraging the manufacturers of tillage equipment to support 
the experiment stations in such work. Prof. Nichols is a member 
cf the A. S. A. E. Research Committee, and this paper is a con- 
tribution to the Research Committee’s program for 1924, as out- 
lined on pages 14, 15 and 16 of the January issue of Agricultural 
Engineering. 


HE purpose of this paper is to analyze briefly the gen- 
eral subject of tillage in order to bring to light some 
of the more important investigational features involv- 

ed in the development and improvement of tillage meth- 
ods and equipment. A special effort is made to emphasize 
some of those features of a particularly fundamental na- 
ture which have obviously been either entirely neglected 
in previous efforts to improve tillage equipment, or have 
been used with arbitrarily assumed valuations, of doubtful 
accuracy, and given only mechanical consideration during 
efforts to develop such equipment. 

Agricultural engineering has come to be commonly re- 
garded as the application of engineering principles to agri- 
culture and agricultural processes. Unfortunately, how- 
ever, too many agricultural engineers are inclined to take 
the literal meaning of this definition so seriously as to feel 
that their responsibilities in regard to field equipment are 
confined solely to the application of known engineering 
principles. In this respect they not only confine their own 
activities within very narrow limits, but, by adhering to 
this viewpoint, defeat the most constructive function of 
agricultural engineering and virtually hinder its progress. 

This will be better recognized when it is considered that 
the field of agricultural engineering is peculiar in that, in 
many of its aspects, the available engineering and agricul- 
tural principles are inadequate to meet specific conditions. 
For instance, much information is available about many of 
the features of such subjects as tillage, yet very little in- 
formation is available in such intelligently correlated form 
that it may be applied specifically and accurately to the 
questions which must be answered. 

For example, many facts are. known about friction, met- 
als, and metal surfaces, and there is a quite considerable 
fund of knowledge available regarding the mechanical, 
physical, and chemical properties of soils. But specific 
information relating to the principles governing the fric- 
tion between soils and the surfaces of those metal parts of 
field tillage equipment which move through or over soils, 
and the resulting resistance and power losses during such 
motion, is practically nonexistent. 

It is very evident then that in such cases the mechanical 
application of available knowledge is inadequate to meet 
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the requirements of new and unsolved problems. This 
means that if agricultural engineers are to grow, command 
the professional respect of engineers in other lines, and 
maintain a distinct and useful place in the general scheme 
of agriculture, they should devote considerable attention 
to the solution of problems, such as this, which are dis- 
tinctly their own. This means, in final effect, the develop- 
ment of a distinctly agricultural engineering science. 

Agricultural engineering is largely a question of devel- 
opment and manipulation of equipment, and field tillage 
machinery constitutes a large and important part of such 
equipment. A study of the situation indicates that the 
problem of friction between soil and metal surfaces is typ- 
ical of the majority of the individual problems involved in 
the modern development of field tillage equipment. Ob- 
viously then, before the ultimate designs can be reached in 
tillage machinery, some distinctly agricultural engineering 
principles governing the situation must be established. 

The importance of the development of field equipment is 
evident when it is considered that one of the greatest 
factors in our modern civilization is that one man, by 
means of modern field equipment, can feed several people. 
This releases others for the production of the other neces- 
sities. Thus a greater development of elementary produc- 
tive machinery would release greater numbers for other 
productive service and all humanity would benefit thereby. 
However, food and clothing are the fundamental necessi- 
ties of life and, broadly speaking, they both come from 
the soil and constitute the primary justification for agricul- 
tural processes. They should therefore constitute the 
first consideration of the agricultural engineer in the plan- 
ning of his work. 

It may be well then to start with the fundamental con- 
ception that the greatest opportunity and most important 
duty of agricultural engineers is to make food and cloth- 
ing more easy to obtain by mankind, and that this can be 
done most effectively by the improvement of productive 
equipment and methods. A tremendous obstacle consist- 
ing largely of mental inertia is encountered at this point, 
especially when considering farm field equipment. It is 
the deep-rooted but nevertheless unfortunate conviction of 
many that the tillage tools and other field equipment at 
present available are the ultimate, perhaps not of perfec- 
tion, but within the ability of mankind to produce. This 
lamentable and all too prevalent frame of mind existed 
among the ancient Chinese, yet their tillage tools would be 
a joke to the present day farmer. History repeats itself. 
we are told, and if this is true our present tillage imple- 
ments will be as much of a joke to the man 2,000 years 
hence as those of the ancients are to us. 

We cannot explain offhand wherein our present tillage 
tools are defective, but that is no reason to assume that 
these implements are the best final forms of farm tillage 
equipment. It is known that the equipment at present 
available does not do all the things we would like to have 
it do. This, coupled with our knowledge that availab!c 
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engineering and other principles are inadequate to explain 
some of the phenomena adversely influencing the funda- 
mental functioning of tillage machinery, would indicate 
that considerable basic improvement may be quite possible. 

Everything considered, it would seem perfectly logical 
and feasible to assume that there is room for improvement 
in all designs of tillage machines. Some may not agree 
with this. There is evidence to indicate, however, that 
much of our tillage machinery has been brought to its 
present stage of development without a very thorough con- 
sideration of many such fundamentally important matters 
as the dynamic factors of soils. There is also evidence to 
indicate that such factors most profoundly influence the 
functioning of tillage machinery. 


As a matter of fact, everything indicates that the more 
or less neglected soil factors, collectively, really constitute 
the logical primary consideration in many studies of tillage 
machinery having development and improvement as their 
objectives. For example, studies at the iowa agricultural 
experiment station on factors influencing the draft of 
plows showed that the type of plow bottom does not ma- 
terially influence the draft, and that an increase in speed 
will produce about the same increase in draft with any 
type of bottom. The increase in draft due to speed was 
found to be confined to that part of the total which is re- 
quired for turning and pulverizing, and varied with the 
speed from less than one-third to about one-half the total 
draft of the plow within a speed range of from one to four 
miles per hour. Under some plowing conditions a sharp 
eutting edge was of little importance, and under certain 
conditions high speeds caused failure to scour. These re- 
sults strikingly indicate the primary importance of soil 
factors as the controlling influences and virtually eliminate 
the plow as more than an incidental factor. Other plow- 
ing tests at the Iowa, Missouri, California, and Nebraska 
stations indicated the importance of the soil as a factor 
for primary consideration in studies of tillage machinery. 
This was also brought out in a large number of disk har- 
row tests at the same experiment stations. 


In a more fundamental study of the plow bottom and its 
action on the furrow slice at the New York (Cornell) ex- 
periment station, an attempt was made to develop a theory 
for the design of plow bottoms. The results, while incon- 
clusive, gave reason to believe that there is a mathematical 
form to which the surface of the plow bottom should con- 
form in view of the fact that the soil particles follow very 
definite paths when passing over the surface of a mold- 
board. Obviously friction and other factors of soil dy- 
namics play an important part in these processes. This 
work, while inconclusive, was significant in that it also 
pointed to the soil as the logical starting point of such 
investigations and raised some doubt as to whether the 
u'timate general form of plow has been arrived at. 

The Alabamia and California experiment stations and 
several manufacturers of tillage equipment have engaged 
in more or less fundamental studies of soil dynamics in 
their relation to the design and operation of tillage ma- 
chines. The Alabama station especially has arrived at the 
conclusion that seedbed preparation and cultivation are 
processes, the efficiency of which depends upon adapting 
the implement to the mechanical properties of the soil and 
that the proper manipulation of the soil properties depends 
upon the requirements of the crop to be grown. This 
then should leave little doubt that much is yet to be done 
of a fundamental nature in the improvement and develop- 
ment of available tillage machines and that much of such 
development rests largely in meeting the demands of the 
soil. 

Obviously then, some time should be devoted to deter- 
mining what fundamental principles or considerations 
should serve as a basis for developing and improving the 
design of tillage machines, and it is believed that only 
sufficient time should be spent in testing to confirm these 
principles. To make this work more specific and to con- 
nect it definitely with field tillage machinery, a job analysis 
should be. made. By this is meant simply that a clear 
determination must be made of exactly what it is desired 
to accomplish by tillage under specific conditions. : 
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Broadly speaking, it may be said that tillage includes all 
the operations of seedbed preparation, planting, and culti- 
vation. It makes no difference whether the processes in- 
volve plowing, disking, harrowing, or some other tillage 
operation. The vital consideration is that it is desired to 
prepare a seedbed properly for a certain crop, to put the 
seed into the seedbed properly, at the right time, and in 
the most economical manner, and to maintain the soil sur- 
rounding the crop in the proper state of cultivation. While 
at this time no better way of accomplishing these things 
may be known than by the available methods of plowing, 
disking, harrowing, crushing, etc., to accept these methods 
as final would preclude the greatest possibilities of re- 
search. In addition, it is quite plainly evident that to 


_ pursue effectively a study of field tillage equipment on the 


basis of the requirements developed by the job analysis, a 
fairly complete knowledge of soils, crops and their require- 
ments, mechanics, and engineering materials and their in- 
terrelations must be at the command of the investigator. 


Thus the objective might be the development and im- 
provement of specific tillage methods and machines in ord- 
er to produce a definite required degree of tilth in certain 
soils for certain specific crops or crop rotations. Obviously 
a. knowledge of what constitutes tilth in certain soils for 
certain specific crops or crop rotations. Obviously a know- 
ledge of what constitutes tilth of a certain desired degree 
in a soil is the first consideration. The California and 
North Dakota experiment stations, and probably other 
stations, have studied this particular phase of tillage. The 
California station especially has developed a _ tentative 
method for measuring and standardizing the state of tilth 
of soil, which involves the use of different meshed screens 
placed one above the other and yields data which, when 
graphically expressed, indicate the states of tilth of differ- 
ent soils and the tendencies of tillage operations in in- 
fluencing tillage conditions. Once this is known, a know- 
ledge of the other soil mechanics factors which govern the 
production of such a degree or state of tilth must inevit- 
ably follow to provide a sound basis for the development of 
tillage machines and methods. 


Studies at the Alabama, California, and other experi- 
ment stations and by certain private research institutions 
have brought out that the important soil dynamic factors 
involved in tillage include, among others, such important 
factors as resistance to penetration, shear, rolling and pul- 
verization, adhesive and cohesive properties, bearine 
strength, hardness, state of tilth, internal and external 
frictional characteristics, specific gravity, colloid content, 
and moisture limits for optimum tillage conditions. 


Much information has been made available regarding the 
requirements of crops by the plant physiologist and agron- 
omist, and their relation to the soil is comparatively well 
understood. There is also a wealth of accumulated in- 
formation relating to mechanics and metallurgy. But when 
soil mechanics and the relations of the soil to the surfaces 
of moving metals are considered our knowledge suddenly 
ends. We talk glibly enough about these factors of shear. 
friction, adhesion, cohesion, rolling resistance, etc., but in 
large part our expressions are generalities that mean but 
little to the implement designer. Certainly these are pron- 
erties of the soil that we deal with every day in the field. 
and they are some of the fundamental factors governin® 
proper seedbed preparation and cultivation. The necessity 
cf evaluating these factors so that singly and in logical 
combinations they can all be considered in a manner com- 
mensurate with their importance in the improvement of 
tillage machinery design has been made plainly evident. 

When the agronomist passed the field of tillage machin- 
ery over to the agricultural engineer he very wisely dropp- 
ed the study of soil mechanics. Subsequently, studies at 
several of the state agricultural experiment stations indi- 
cated that this work cannot be effectively coupled as a 
whole with standard agronomic methods and classifications, 
due to the fact that the evaluation of many of the factors 
mentioned has been made by agronomists with an entirely 
different point of view from that of the agricultural engin- 
eer. This emphasizes the necessity for an entirely new 
classification of soils and their properties on the basis of 
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engineering requirements, and puts it squarely up to the 
agricultural engineer to find out many of these fundament- 
al facts for himself. 


This does not mean, however, that agricultural engineers 
should cut off entirely from the agronomist and soils spec- 
ialist in this work. On the other hand, he should make an 
effort to strengthen his cooperative relations with these 
people for it is from the agronomist that he must obtain 
the original basic requirements for tillage, which require- 
ments it is up to him to meet by the development of proper 
tillage methods and machines. The importance of a strong 
cooperative relation with the soils specialist also becomes 
evident owing to the further fact that certain treatments, 
tending to modify the physical and chemical composition of 
the soil, may also tend to modify materially the frictional 
and other influences resisting tillage. This has already 
been brought out to a certain extent in studies at the Okla- 
homa and Minnesota experiment stations and at the Roth- 
amsted experimental station in England. It is quite con- 
ceivable that the intelligent manipulation of such processes 
and treatments may materially influence the trend of till- 
age methods and ultimately of tillage machine design. 


The importance of starting the improvement of tillage 
machines at the logical beginning further emphasizes the 
necessity of a close cooperation with agronomist and soils 
specialist. Thus a consideration of the specific seedbed 
and cultivation requirements of specific crops under spe- 
cific soil and climatic conditions quickly leads the investi- 
gator into a study of what constitutes tilth of a certain 
degree and then inevitably into the evaluation of those ma- 
chanics factors which govern the production of such re- 
quired states of tilth under the action of specific tillage 
methods and machines. From this point on, the work is 
one of evaluating soil mechanics factors and determining 
the interrelations between them and tillage machines de- 
signed to overcome their retarding influences and make the 
most of their helpful influences. Work conducted on such 
a fundamental basis cannot fail to arrive ultimately at its 
goal, i. e., the establishment of the basic principles of the 
most efficient tillage methods and machines. 


The problems involved in the improvement of tillage 
equipment are among the most pressing confronting agri- 
cultural engineers. Several states have at different times 
undertaken projects along this line. Some of these pro- 
jects have been dropped for various reasons, some are still 
under way, and some are in process of development. In 
addition, there are at least twenty projects on different 
phases of tillage in operation at twelve different agricultur- 
al experiment stations. In nearly every case some phase 
of seedbed preparation is involved, the primary considera- 
tion being the influence of different methods of tillage 
upon the production of proper tilth conditions for certain 
specific crops. It would seem that many tillage studies, 
if intelligently combined with studies of tillage machines, 
might be made to result in the development of tillage 
methods and machines specifically adapted for the produc- 
tion of definite required degrees of tilth in certain soils 
for certain specific crops. The leading manufacturers of 
tillage machinery are constantly at work on these problems, 
but unfortunately it is extremely difficult to conduct sys- 
tematic and unbiased scientific research when constantly 
confronted with the fact that existence depends solely up- 
on profitable sales. 

As far as can be learned, no program of well-organized, 
systematic, and unbiased research on tillage methods and 
equipment has ever been instituted by the American 
Society of Agricultural Engineers as a whole. It is high 
time that this be done. 

As a matter of fact, it is believed that one of the chief 
functions of the Society should be to organize and “put 
over” research programs such as this. It is further be- 
lieved that the Society as a whole will back up its Research 
Committee in the establishing of such a fundamental meth- 
od of attack on the tillage equipment problem. It is also 


believed that such a program will be welcomed by the till- 
age equipment manufacturers and will eventually cause 
the college and experiment station men and the manufac- 
turers to join hands in getting at the facts of the matter. 
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Obviously the successful prosecution of such a program 
will require not only considerable talent but a tremendous 
tenacity of purpose to stick to the program through the 
hard and oftentimes disappointing labor of years. 

Facts of the nature required cannot be established over 
night. The California experiment station has been work- 
ing for at least a year to perfect its plan of attack on the 
problem of friction between soil and moving metal sur- 
faces. The Alabama station has also devoted much time 
and work to a study of why a piece of chilled steel pulls 
hard in one soil and easy in others. That station has also 
devoted the better part of the past two years in attempting 
to solve the problem of the distribution of forces in the soil 
in front of a tractor lug and by constant hammering and 
burning the midnight oil is gradually arriving at the solu- 
tion which will materially aid in revealing the secret of 
lug action. Many other instances of this kind are on rec- 
ord. Truly the talent and tenacity of purpose required 
for these tasks exist among the various members of the 
Society. 

It is the hope and purpose of the Research Committee, 
with the assistance of the Society membership, to formu- 
late a Gefinite program of this kind dealing with the funda- 
mentals of farm field equipment and eventually to estab- 
lish a liason between the agricultural engineering divisions 
of the state agricultural experiment stations and the exper- 
imental departments of implement manufacturers. 

If agricultural engineers are to live up to the traditions 
of the agricultural experiment stations, they must take the 
lead in establishing fundamental facts about field machin- 
ery. In this way it is believed they can give a complete 
and satisfactory service to the farmers through the manu- 
facturers of field machinery. Obviously the agriculttirai 
engineer cannot go to the farmer directly with the solution 
of machinery problems since the farmer does not have the 
facilities to translate such information into improved ma- 
chines. Furthermore, the mere testing of manufactured 
equipment by engineers, while of passing limited value, is 
curative and not preventative, and is more often destruct- 
ive than constructive. It is by the conduct of research to 
establish the fundamentals that errors are prevented which 
are costly to the manufacturer and eventually relatively 
more costly to the farmer. Such work is most construct- 
ive. 

This article gives merely the general considerations up- 
on which the A. S. A. E. Research Committee feels that 
the formulation of a program of research in field tillage 
machinery should be based, with the intention of stimulat- 
ing thought on the matter among the Society membership. 
It is hoped that with the cooperation of the best men of 
the Society a definite program will be well under way by 
the end of the year. It is the recommendation of the Re- 
search Committee that the various Society members con- 
sider well the possibilities of truly fundamental research 
along this line, which is much worked superficially, but 
practically untouched fundamentally, before completing 
their investigational programs for the coming year. 

Each member is therefore requested to submit his tillage 
problems to a thorough fundamental analysis beginning 
with a consideration of exactly what it is desired to ac- 
complish by tillage under his local conditions of soil, 
crops, and climate, and passing to a consideration of the 
factors influencing such accomplishment and their ultimate 
control by the development of effective tillage methods and 
machines. Members who do this are invited to submit 
the unsolved problems, brought to light by such an analy- 
sis, to the Research Committee for consideration in connec- 
tion with the development of a logical and effective scheme 
for placing the improvement of tillage methods and equip- 
ment on a sound fundamental basis. The Research Com- 
mittee will endeavor, in subsequent contributions, to anal- 
yze specific problems in the subject advanced by the mem- 
bers and to suggest definite plans of attack for their solu- 
tion. 
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A Review of the Important Advances in Irrigation Since 1900 
(Continued from page 34.) : 


stored, each farmer or enterprise would pay only for what 
he bargained; in other words, the cost would be adjusted 
in accordance with the quantity of water received. 

As has been stated, attempts have been made to frame 
a conservancy district law that would be adapted to such 
cases, but thus far the legislation has been devised for 
the purpose of meeting the requirements of particular 
localities. What is needed is a general law based on the 
sound principles of the Wright Irrigation District law but 
so framed as to include within the organization the owners 
of all classes of water rights and those who own none. It 
should also be elastic enough to include in the membership 
of the organization, the individual landowner who may or 
may not possess any title to water and the several organ- 
ized units or enterprises. The main purposes of such an 
organization are (1) to place all the waters of a stream 
or a definite portion thereof unde: one management, which 
would apply to surface, underground, and stored water; 
(2) to provide sufficient security to finance the building 
of storage and other works; (3) to provide each land- 
owner with an adequate water supply; and (4) to ap- 
portion the costs in accordance with the benefits received. 
It is believed that a law which will enable such purposes 
to be fulfilled will soon be found on the statute books of 
the western states. 

By appropriate amendments tc the Reclamation Act of 
1902 much might be done by the Reclamation Service in 
the way of storing flood waters and remodelling some of 
the older irrigation systems. To reclaim by such means, 
however, even a million acres of desert or low productive 
lands might require the expenditure for water rights alone 
of fifty million dollars. Under existing conditions Con- 


gress is not likely to grant liberal appropriations for this 
purpose, and if the work of reclaiming arid lands is to 
be advanced at a normal rate the western states will have 
to lend a helping hand. Thus far none has contributed 
any material amount of money to foster irrigation de- 
velopment. The energies of many leading citizens of the 
west have been devoted time and again to begging as- 
sistance from Congress for reclamation purposes but little 
effort has been made to have such work financed by the 
state. In the work of this character remaining to be done, 
each of the western states must take a leading part. Sooner 
or later, self interest will compel each western state to 
make careful investigation of its water resources to deter- 
mine the possibilities for storage, the development of 
hydro-electric power, the most economical use of water 
for both power and irrigation, and the area of land which 
the water supply will eventually serve. These preliminary 
investigations having been made, it will devolve upon the 
state to assist all worthy irrigation enterprises not only 
to provide an adequate water supply for their irrigable 
lands but to aid them in securing carefully selected set- 
tlers for the reclaimed lands and in loaning money to 
settlers at low rates and long terms to enable them to 
— ther respective farms on a productive and profitable 
asis. - 
COMMITTEE ON IRRIGATION 
Samuel Fortier, Chairman 
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M. R. Lewis G. E. P. Smith 

G. E. Baker F. L. Bixby 

O. W. Israelson W. L. Powers 


H. E. Murdock Andrew Weiss 


tit) 


— mm me oh em oe ee hh oe we Oo, Oe et 


a Sey 
wae 
eee es 
ae sss 
ae 
Eo, 
Belo , ,; 
RD be 
Soe : , 
: @ Coady se 
<n i sei | 
. hit , : 
sas tO 
: ans | a 
“he ee 
os Bee 
pg eee 
a 8 
iow ate 
ae 
os : es 
ane a 
es se 
i eS aan : 
sci al hag : 
ee Sighs 
cee 
ep: em 
Dice 
ea ve 
See 
es 
Be)” i 
= age yi <= 
Se a 
gee 
aa ry aa 
bt Ser 
adage ira it 
ke Ney 
Sar ee 
aoe the 
FS ey ae 
oe, Regie 
+e ie ee 
ES Fea 
pei 
ee “ig 
ars Ae 
es ay 
wees See 
5 ee 
ei ae 
sense Or 
4 a 
(ar oe 
ue cy oe 
at 
ae > 
aa 
ae ie 
a tag ats 
a a 
— 
"on " 
aa Gags 
ees 
hs. aes Oe 
ites Giziean 
Sg Beit 
ee ae: 
i Kae: Paty? 
erate 
4 if “Sha et 
ae 
sah Sea “al 
ee 
se Soi alee 
Peer <’. ae 
ee oF 
eel res 
amet ane 
ae 
rt ie 
eae 
a ree 
Be they 
ib sake 15 
ea eta 55 
ie Ae 
Rea tel 
reel. Es 
1 on 
Rees a 
ips Phe 
eae ; 
se Ade, | 
Foal es 
agen ; F. 
Be = aes \ 
ae = 3 
= ae 
Se 
ae ee 
wr ae 4 
Z ape 2 
a ee * 
ae 
se" 
ee 
ial > fe 
By pce 
Bs 
TENT . 
Ss a 
a Echo amet 
Nn ag 
gee ae 
i EN t 
me r Batter . 
= rae 
oa 
7 
Je 
a 
Hag 
ee 
ia 
aul 
Nad 
oe 
a. 
ear), 
; eee i 
- ae Sahn 
mie sa caw iMsiah 
ees tas 
pean. pgs 
rustle sir oe 
er aero 
hee aie 
Beer, tt 
. Ba ape "i 
ee 
aes cytes 
ae ry! 
x ly oa 
ae Nea 
Be tee 
ee ea 
Be Saget 
5 ae 
i a 
z) Dae Bey 
re, Py 
of aN 
en 
Ese 
| 
pk 
ee 
wee oe 
a: 
ty 
i I | 
eee 
Brae ; 
cP ae 
hmiore. 
Eade aa 
a ) 
or 
a 
a i 
1 
oa 
a 
Pi delle . 
& 7 | o 
= el 
3 
- 2 


a 


olan 
7 
ix 


February, 1924 


AGRICULTURAL ENGINEERING 39 . 


PWM MELLEL ALLL LLL LLL. LLL Canoe MIM Te 


Survey of Agricultural Engineering Progress 


A review of current literature on engineering as applied to agriculture pre- 
pared monthly by Robert W. Truilinger, Mem. A. 5S. A. E., specialist in rural 
engineering, Office of Experiment Stations, U.S. Department of Agriculture 
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Report of Highway Research at Pittsburg, Calif., 1921 and 1922, 
L. Aldrich and J. B. Leonard. . (Sacramento, Calif. Dept. Pub. 
Works, 1923, pp. 146, figs. 120.) The methods and results of the 
highway tests at Pittsburg, Calif., conducted in cooperation with 
the U. S. Department of Agriculture, are presented in detail and 
discussed in this report. An introductory statement by A. B. 
Fletcher and L. I. Hewes is included. 

The final results showed that the method of constructing the 
subgrade on adobe soil by plowing, scarifying, pulverizing, sprink- 
ling, and rolling in 6-inch layers so reduced the objectionable 
features of this material that a reliable foundation for the pave- 
ments resulted. This subgrade was not injured by the water 
which filled the side ditches for three months. The unsurfaced 
concrete completely resisted all surface wear due to solid rubber- 
tired traffic. The limited metal-tired traffic was found to cause 
an early failure of the surface, with sufficient heavy loads. Early 
morning traffic was potentially more injurious than the day traffic. 
Observed deflections of the pavements were very nearly directly 
proportional to the loads. 

Those sections that had steel placed in such positions so as to 
enable it to resist the tension flexual stresses were more durable 
than those sections of the same dimensions that did not contain 


steel so placed. Rock ballast was less efficient than the earth 
subgrade. 


The Modulus of Rupture of a Soil as an Index to its Physical 
Structure, R. V. Allen. (Journal of the American Society of 
Agronomy, Albany, N. Y. 15 (1923), No. 10, pp. 409-415, figs, 2.) 
Studies conducted at the New Jersey experiment stations on the 
modulus of rupture of a soil in cross-bending as an index to its 
physical structure are reported, in which the apparatus used in 
preparing the test briquets and in the determination of the 
modulus of rupture of oven-dried soils is described. 

The mold used in the preparation of the test briquets is made 
of brass, the bottom being readily removable. The inside dimen- 
sions are 11 by 2.5 by 1.95 centimeters. The thickness of the side 
and end walls is about 1 centimeter and that of the bottom 0.45 
centimeters. 

Because of the marked physical changes that are induced by 
the drying of a soil, it was found desirable to mold the briquets 
from undried samples where typical results representative of soils 
under field conditions are desired The soil is first brought to a 
condition of maximum plasticity, afiter which it is pressed into 
the mold as firmly and uniformly as possible. It is then pressed 
from the mold by means of the movable bottom after inverting 
upon a glass plate. The briquet is then allowed to air-dry. 

The system of fulcra used in the apparatus for breaking the 
briquets are such that the lever arm between the fulcrum and 
the point of applying the breaking load is seven-eighths that of 
the distance between the fulcrum and the center of the test 
briquet to be broken, at which point the load is applied to the 
briquet. 

Soil samples taken at two-week intervals from a number of the 
nitrogen-availability plats at the station were studied to determine 
the physical changes of the soil that follow seascn and’ cropping. 
While the soil from limed plats showed a distinctly superior crumb 
structure as interpreted on the basis of the value of the modulus 
of rupture, additional studies showed that factors other than the 
direct flocculation of the colloidal material of the soil through 
the action of the lime applied are active in promoting this con- 
dition. 

The data also indicated that the action of the lime upon the 
soil is distinctly differential, depending apparently upon the nature 
and type of the soil under investigation. ‘Thus in a clay soil the 
effect of liming was more or less promptly noticeable through the 
decrease in the modulus of rupture. In the case of a Sassafras 
loam soil, on the other hand, the results did not indicate the same 
effect, the tendency being apparently in the opposite direction. 
The behavior of lime in this soil is thought to explain the an- 
omalous effect of its activity in certain soils where apparently it 
is quite the opposite of that theoretically expected. Thus its 
action in this particular soil seems to be deflocculating rather 
than flocculating. 

Studies on the application of modulus of rupture tests in con- 
nection with work on corrective applications to both natural and 
synthetic alkali soils showed that the modulus of rupture steadily 
decreased with the progressive neutralization of the alkalinity. This 
neutralization was also indicated by the change in color of the 
briquets from black to white, the latter color indicating the dis- 
appearance or transformation of the alkali. 


The Irrigation of Sugar Cane in Hawaii, W. P. Alexander. 
(Honolulu: Hawaiian Sugar Planters’ Station, 1923, pp. [5]-109, 
figs. 63.) A detailed description of irrigation practices in the 
growing of sugar cane in Hawaii is presented in this report, to- 


gether with the results of special studies in specific phases of the 
application and utilization of irrigation water. 

Soil moisture studies on three different areas of cane soils 
showed that the maximum moisture retaining capacity of these 
soils was 4 acre-inches for each foot of soil at depths of 1 and 
2 feet. The more compact soil had a range of from 3 to 3.5 
acre-inches at lower depths. These results are taken to indicate 
that the saturation of these soils with water is reached when the 
percentage of moisture is a trifle over thirty, and that irrigation 
water applied after this point is reached is wasted. 

In warm weather the wilting point of cane occurred when the 
soil moisture was below 21 per cent, while in winter the soil 
moisture went as low as 20 per cent without causing wilting. 

Studies on soil water movement showed practically no capillary 
movement of the water from the lower to the upper strata of 
the soil. The drying out process proceeded downward, being rapid 
in the first 2 feet. There was a tendency for gravity to pull the 
water down for a period as long as 48 hours after irrigation water 
was applied. The opinion is expressed that the application of 
soil moisture determinations to the plantation routine, in order 
to decide when and how much to irrigate, is not practical under 
ordinary conditions. 

A large amount of data from a number of other experiments 
from different sources is summarized and discussed, and a biblio- 
graphy is appended. 


Sulphur in Sewage, Bach. (Gesundheits-Ingenieur, Munich, 46 
(1923). No. 38, pp. 370-377, fig. 1). Studies are reported which 
showed that the sulphur content of domestic sewage and of 
other sewage contaminated with decaying organic matter is the 
primary cause of foul odors. It is concluded that technical pro- 
cesses for sewage purification must consider the condition of the 
sulphur content, and the necessity for extending sewage analyses 
to cover the nature of the sulphur compounds in the sewage and 
sludge is emphasized. 

Simple processes for the removal of odors from sewage tanks 
by the introduction of materials which either absorb or destroy 
hydrogen sulphid are discussed. 


Survey of Agricultural Seeding Machines Relative to their Fer- 
tilizer Attachments, D. G. Coe. (New Jersey Stas. New Bruns- 
wick, Bui. 375 (1923), pp. 86. 87.) In connection with an ex- 
tensive study of fertilization practices, an investigation of various 
seeding machines and location of their fertilizer attachments rela- 
tive to the seed is reported. 

The results indicate that two-row corn planters set for drilling 
deliver the fertilizer either above or in direct contact with the 
kernels. Generally the latter location, or perhaps a combination 
of the two locations, occurs, depending upon the use of deflectors, 
the soil texture, moisture content, etc. The use of deflectors at 
the bottom of the fertilizer delivery pipes was found to minimize 
the direct contact location for the common design of attachment 
by producing chiefly the above location. However, deflectors were 
not able to entirely eliminate the danger of direct contact. It 
was found that the interval of 3 inches of soil separation between 
the seed and the fertilizer is too great for maximum harvest re- 
sults for corn. The most likely interval for a practical applica- 
tion appeared to be 1 inch from the seed, 

The solution of the problem is concluded to be the location of 
the fertilizer in a second furrow parallel to the seed furrow but 
spaced in relation therewith. By simple adjustment of the de- 
livery device the interval of separation might be varied and the 
depth of planting of both seed and fertilizer separately controlled. 

Data on one-row corn and cotton drills, potato planters, and 
grain drills are also briefly summarized. 


Experiments on Loss of Head in Valves and Pipes of One-Half 
to Twelve Inches Diameter, C. I. Corp and R. O. Ruble. (Wis. 
Univ. Madison, Bull., Engin. Ser., 9 (1922). No. 1, pp. 143, pl. 
1, figs. 54.) The results of 2,200 tests on 48 different gate and 
globe valves and the results of 425 tests to determine pipe fric- 
tion are presented in this bulletin. 

The loss of head due to gate valves from % to 12 inches in 
diameter was measured for openings of %, 4%, %, %, and % 
inches, and for full openings. The loss of head due to globe valves 
from % to 2 inches in diameter was determined under fully open 
conditions. The loss of head in pipes of from % to 12 inches in 
diameter was determined as a part of the valve experiments. 

The results showed that the loss of the head due to valves. and 
other fittings occurs in part within the valve or fitting and in 
part as an added loss in the pipe line downstream where normal 
flow has been disturbed. Measurement of loss of head where the 
downstream piezometer was attached too near the valve indicated 
a loss in excess of that actually produced. From 20 to 25 pipe 
diameters beyond the valve gave usually the best position for the 
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downstream piezometer opening. It is considered undesirable to 
have a greater length of pipe in the gauge than is actually needed 
to include valve loss. 

Globe valves offered from fifteen to forty times the resistance 
of gate valves of the same size. This ratio increased with ‘the 
increase in the size of the valves. 

The length of straight pipe of the valve size which produced the 
same loss of head varied from % to 4 feet for fully open gate 
valves, and from 20 to 35 feet for fully open globe valves. In 
the case of globe valves, the smaller valves were equivalent to 
the greater length of pipe measured in pipe diameters. 

A bibliography and numerous appendixes giving tables of data 
and analyses of specific features of the subject are included. 


Shingle and Shingle Nail Experiments at the Pennsylvania 
Station, J. A. Ferguson. (Pennsylvania Sta. State College, Bul. 
181 (1923). p. 21.) Studies of the durability of treated or un- 
treated shingles begun in 1909, including untreated western red 
cedar, redwood, and chestnut, and creosoted loblolly pine, pitch 


pine, and chestnut showed that after 14 years no difference could © 


be noted in the durabilities of the woods, but that considerable 
difference was evident in the physical properties of the woods 
that make them valuable for use in shingles. Pitch pine showed 
a tendency to excessive warping, curling up at the ends, and 
splitting. Loblolly pine shingles, on the other hand, lie flat with 
little checking, the physical properties comparing favorably with 
western red cedar and redwood. Creosoted chestnut shingles 
showed less warping and splitting than those not creosoted. 

A shingle nail experiment begun in 1914 showed that after 9 
years no difference could be noted in the lasting qualities of wire 
nails, blue cut, zinc clad, pure zinc, and copper nails. 


Experiments on the Reclamation of Alkali Soils by Leaching 
with Water and Gypsum, P. L.Hibbard. (Calif. Sta. Berkeley, 
Tech. Paper 9 (1923.) pp. 14.) Studies on the leaching of 5-foot 
columns of five different alkali soils from the Kearney vineyard 
are reported. 

The results showed that the removal of all but negligible 
amounts of alkaline salts from the first 6 feet or more of a 
heavily impregnated soil will require many months of leaching. 
Soluble matter not carried below the 6-foot level by leaching was 
found to return toward the surface with the capillary water. 
Most of the soluble matter could be leached out by water alone, 
but gypsum was valuable as a flocculant to increase the rate of 
leaching. The anions chlorid, nitrate, sulphate, carbonate, and 
bicarbonate were leached out in the order given. Leaching was 
found to remove desirable plant nutrients as well as undesirable 
salts, so that a soil which has been leached for a long time is 
liable to be very unproductive for some years, or until available 
nutrients have been accumulated again by suitable agricultural 
practice. The removel of more than 0.5 per cent of sodium car- 
bonate from a soil was a very slow process because of the high 
degree of deflocculation produced by the alkalinity and because 
such a concentration of alkaline salts is much greater than can 
be neutralized by the gypsum in an equal volume of a saturated 
solution of gypsum. 

It is concluded that rates of percolation through soils may be 
very much more rapid in the field than in constricted columns of 
soil, and that cognizance of this difference must be taken in the 
application of the results of laboratory experiments. 


The Tendency of Tractors to Rise in Front; Causes and Rem- 
edies, A. H. Hoffman. (California Station, Berkeley, Circular, 267 
(1923), pp. 8, figs. 9.) The tendency of tractors to rise in front 
is briefly analyzed and remedies therefor are suggested. Defec- 
tive design and careless or inefficient operation are apparently 
the main causes, and loading of the front wheels with cast iron 


or concrete is proposed as one oi the most effective practical 
remedies. 


Dynamometer Tests of Automobile Tires, W. L. Holt and P. L. 
Wormeley. (U. S. Dept. Com., Washington, D. C., Bur. Standards 
Technol. Paper 240 (1923), pp. 559-579, pls. 3, figs. 12). Power 
loss studies made on 72 different 3.5, 4, and 5-inch tires, both 
cord and fabric, manufactured by thirty-five different companies, 
are presented and discussed. 

The results showed that the average loss in 30x3.5 fabric tires 
is 0.71 horsepower and in cord tires 0.48 horsepower. The aver- 
age loss in 4-inch fabric tires is 0.94 horsepower and in cord 
tires 0.67 horsepower. The average loss in cord tires was found 
to be approximately 70 per cent of that in fabrics. Considering 
only the cord tires, the lowest loss for each size was about 60 
per cent of that of the highest. In general, the loss curves, 
whether for fabrics or cords, had the same trend. 

An analytical study of power losses in the tread showed that 
under normal air pressure of 80 pounds the power loss increased 
about 11 per cent from a straight rib-tread to an extremely 
roughened tread. With the tread entirely removed the power 
loss has decreased about 15 per cent. Cutting the cups in vacuum 
cup treads had a negligible effect on power losses. It is con- 
cluded that the loss in the tread represents only a small part of 
the total power loss of the tire. It is also concluded that power 
losses due to tubes of the standard types are small. 

The analysis further showed that the greater part of the power 
loss occurs in the careass of the tire. This was brought out 
strikingly by the difference in power losses between cord and 
fabric tires where practically the only difference is in the carcass 
construction. When run under standard conditions in all the 
tests no single cord tire was found, the power loss of which was 
as ge as the lowest power loss ound in any fabric tire of the 
same size. " 


The data further showed that the average rolling resistance 
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per 1,000 pounds for fabric tires varied from 16 to 17.1 pounds 
and for cord tires from 10.2 to 11.6 pounds. On the basis of 
average figures, a small decrease in rolling resistance was found 
to occur with increase in size. For a constant deflection the 
power loss increased with an increase in axle load. These re- 
sults are taken to indicate that the deflection or distortion of a 
tire in itself is not a measure of the power loss. 

In regard to the effect of axle load and air pressures, it was 
found that in every case for a given air pressure the tire creep 
increased with the axle load, although the rate of increase was 
not at all constant. The creep seemed to follow no particular 
law for a given axle load, in some cases increasing and in some 
eases decreasmg with an increase in air pressure. This erratic 
behavior seemed to uphold the theory that the resultant creep is 
a combination of the tread and carcass creep which are opposite 
in effect. The creep as observed bore no direct relation to the 
deflection, since for a constant axle load the deflection decreased 
with increase in air pressure. Fabric tires as a whole showed a 
larger creep than cord tires. Under normal loads and air pres- 
sures the creep varied in the different tires from about —0.4 to 
+2.3 inches per revolution of tire. Considering any particular 
tire, it appeared that, other things being equal, a decrease in creep 
increased the power loss. It is concluded that if cord and fabric 
tires are grouped separately the general tendency is for those tires 
with the smallest creep to show relatively higher power losses. 

It is considered reasonable to attribute a difference in fuel con- 
sumption of as much as from 10 to 20 per cent to changes in 
tires or tire conditions. 


Reinforced Concrete, R. J. H. Hudson. (London: Chapman & 
Hall, Ltd., 1922, pp. XXIV-318, pls. 8, figs. 141.) This is a 
practical handbook which explains the theory of reinforced con- 
erete and includes tables, charts, data, and other information 
for practical use in designing and executing reinforced concrete 
construction. It is divided into three parts. Part 1, dealing with 
materials and construction, contains chapters on materials; pre- 
paration of materials; forms and centering; arranging and fixing 
reinforcement, placing concrete and removing forms and centering. 
Part 2, dealing with design, contains chapters on weights, working 
stresses, and other data; rectangular beams and slabs; tee-beams; 
shear and diagonal tension; pillars; practical design; and tables, 
specifications, regulations, and notations. Part 3, dealing with 
monolithic design, contains a chapter on secondary stresses in 
monolithic structures. Numerous appendices dealing with specific 
phases of reinforced concrete design are included. 


Standard Grading Specifications for Yard Lumber, as Recom- 
mended by the Department of Agriculture, E. P. Ivory, D. G. White, 
and A. T. Upson. (U. S. Dept. Agr., Washington, D. C., Dept. 
Circ. 296 (1923), pp. 75, pls. 23, figs. 2.) This discusses the de- 
velopment of specifications for yard lumber and, on the basis of 
four years’ study by the Forest Products Laboratory, recommends 
standard grading specifications for yard lumber. 


The Septic Tank and Tile Sewage Disposal System, H. H. Mus- 
selman and O. E. Robey. Michigan Sta., East Lansing, Spec. 
Bul, 119 (1923.) pp. 23. figs. 14.) A septic tank and tile sewage 
disposal system which is the outgrowth of experience gained 
through the construction of nearly one hundred systems and from 
observations on the operation of many of these under various 
conditions, extending over a period of eight years, is described. 
The system finally arrived at involves the use of four units and 
two distinct processes of bacterial action. The units are (1) an 
aerobic and settling chamber for the decomposition of solids in 
the sewage, (2) a siphon chamber, (3) a siphon, and (4) an 
aerating system of draintile treatment of the sewage. 

While it is thought that the processes undergone in this system 
may very greatly reduce the contaminating influence of the sew- 
age, it is not assumed that freedom from such danger can be 
guaranteed. With this in view, it is stated that the sewers lead- 
ing to and from the tank should be made water-tight for a safe 
distance from the house and well, and that the aerating tile 
system especially should be so placed that it is not a source of 
danger. Specific information on the construction of sewage dis- 
posal systems of this type is given, together with a sample bill of 
material. Drawings of a septic tank siphon developed at the 
station are given and discussed. 


Basie Grading Rules and Working Stresses for Structural Tim- 
bers, as Recommended by the Department of Agriculture, J. A. 
Newlin and R. P. A. Johnson. (U. S. Dept. Agr., Washington, 
D. C., Dept. Circ. 295 (1923), pp. 23, figs. 2.) Basic grading 
rules and working stresses for structural timber resulting from a 


long series of tests in the Forest Products Laboratory are pre- 
sented. 


On Drying of Timber, R. T. Patton. (Roy. Soc. Victoria Proc., 
35 (1922), No. 1, pp. 63-85, figs. 10.) Studies on the factors in- 
volved in the drying and seasoning of timber, including moisture 
content, diffusion of moisture, evaporation surface, thickness, 
humidity, and temperature, are reported, with particular reference 
to Australian timber. A considerable amount of graphic data is 
given, but no conclusions are drawn. 


Experimental production of Straw Gas, H. E. Roethe. (U. S. 
Dept. Agr. Bul, 1203, pp. 11, figs. 3.) The results of studies con- 
ducted at the Arlington, Va., experiment station on the production 
of gas from wheat straw are presented in this bulletin, together 
with a detailed description of the experimental plant used. ‘The 
equipment consisted of a cylindrical steel retort, a steel scrubber 
and condenser combined, and a steel water-seal gasometer. 

The experimental results showed that a ton of sun-dried wheat 
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straw yielded approximately 10,000 cubic feet of purified gas, 
625 pounds of carbon residue, 10 gallons of tar, and a large 
quantity of ammoniacal liquors. The gas has a heating value of 
400 B. t. u. per cubic foot, and the air-dried wheat straw has a 
heating value of about 6,000 B. t. u. per pound. The gas from 
sun-dried wheat straw had the following chemical composition: 


Per cent 

I seis ssc asbnnicapmesnabenemioanione 30.0 
Carbon monoxid 5 26.0 
Hydrogen _........... «- 26.0 
PIED csnnpccectnicnnnnsssiosscsecseesce oni aa 
TIlluminants (ethylene, etc.)...........ccccsscssssssseses 1.5 
MEPPORON $C PICT ONOS).......<.ccccceccsccvcssescoscsssccese 0.5 
SID 1 icissseuse colecstorbisuandiasesunssesscninsbsbaenipasecsisncaseesess 0.5 

100.0 


This gas burned with a beautiful blue flame in a Bunsen burner, 
hot plate, reflector stove, etc., and produced a very satisfactory 
light in a mantle lamp. It was also very satisfactory for operat- 
ing stationary internal-combustion engines, giving the best results 
when admitted to the explosion chamber with the addition of but 
little air and ignited under a compression greater than that found 
in the ordinary type of farm engine. Its fairly high content of 
carbon monoxid made necessary considerable care in its production 
and use. 

It is estimated that about 300,000 cubic feet of straw gas would 
be consumed yearly on the average northern farm as fuel for 
cooking and lighting purposes in the home, for heating the house, 
and for heating water. From 45 to 50 tons of dry straw would 
thus be required for the production of 300,000 cubic feet of pur- 
ified gas. On the basis of an average production of 1.14 tons 
of straw per acre of small grains each farm would thus need 
from 40 to 45 acres in small grains for the production of gas 
alone. 

The results of the tests are taken to indicate that the type of 
straw-gas-producing plant used is not practicable as a unit for 
farms, chiefly on account of its initial cost and upkeep, the length 
of time required to produce suitable quantities of gas, and cer- 
tain inconvenient features of the retort and scrubber. It is con- 
cluded that, while gas produced from straw may be used success- 
fully for lighting and heating and as a motor fuel, apparently 
the destructive distillation of straw and similar materials for 
the production of gas on the farm is not practicable. 


Selected List of References Relating to Irrigation in California, 
R. Venable. (California Sta. Berkeley, Circ. 260 (1923), pp. 62.) 
This list of references includes publications from the U. S. Govern- 
ment, from the State of California, and from engineering societies 
and organizations. The list is confined to publications issued by 
public or semi-public agencies or institutions, and text books are 
not included. An appendix contains a supplemental list of pub- 
lications on irrigation investigations by the U. S. Department of 
Agriculture of general application to California and a list of im- 
portant Government and State of California publications issued 
subsequent to the completion of the preceding list. 


Power Wagon Reference Book, 1923. (Chicago; Power Wagon 
Pub. Co., 1923, 3. ed. pp. 404. illus.) This is an extensive en- 
cyclopedia of the use of automotive power in the various leading 
industries and of the mechanical details of different automotive 
apparatus. A special section deals with the farm tractor, its 
design, application, and economy. 


Concrete Products—Their Manufacture and Use, W. R. Harris and 
H. C. Campbell (Chicago: International Trade Press, Inc., 1921, 
pp. XVIII+ 238, figs. 89). Practical information on the manu- 
facture and use of common concrete products is presented in this 
book. It contains chapters on concrete products as a business, 
selling concrete products, specifications for building units, ma- 
terials used in the manufacture of products, concrete products, 
types of block machines and block, concrete chimney block, stand- 
ard block and tile sizes, cement mortar colors, hollow building tile, 
concrete brick, concrete roofing tile, cement asbestos shingles, con- 
crete architectural trimstone, sills, lintels and other trimstone, 
ornamental products, plaster and glue molds, working details of 
form construction for concrete drinking fountain, forms and molds 
for some special products, surface finish of concrete products, con- 
crete light standards, fence posts, silo staves, stave construction, 
culvert pipe, sewer pipe, drain tile, pressure pipe, irrigation pipe, 
burial vaults, and railroad ties, curing concrete products, concrete 
products plant layout and equipment, tests on concrete products, 
colleges and commercial laboratories equipped for testing concrete 
products, machinery and molds, and exhibiting products. 


Movable and Long-Span Steel Bridges, G. A. Hool, W. S. Kinne, 
et al. (New York and London: McGraw-Hill Book Co., Inc., 1923 
vp XIV—496, pls. 7, figs. 311). This volume is one of a series 
of works on civil engineering and has been compiled by a staff 
of specialists in subjects relating to movable and long-span steel 
bridges. It contains sections of bascule bridges, vertical lift 
bridges, swing bridges, continuous bridges, cantilever bridges, sus- 
pension bridges, steel arch bridges, analysis of three-hinged arch 
bridges, analysis of fixed arches, and analysis of two-hinged arches. 


Apparatus Used in Highway Research Projects in the United 
States, C. A. Hogentogler (Bulletin National Research Council 
Washington, 6 (1923), No. 35, pp. 91, figs. 70).This report, pre- 
pared by the U. S. D. A. Bureau of Public Roads in cooperation 
with the Advisory Board on Highway Research of the National 
Research Council, describes the principle and construction of dif- 
ferent devices and apparatus used in various highway projects 
in the United States and in the Bureau of Public Roads, and 
discusses the purpose for which they were designed. 
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Wheat Threshing in the Punjab, D. P. Johnston (Implement and 
Machinery Review, London,’ 49 (1923), No. 578, pp. 212, 213). 
Data from threshing experiments with wooden and _ all-steel 
threshers are presented and discussed. Where oats, wheat, and 
gram were threshed at different stages of ripeness, it was found 
that the machines worked very well when the straw was tough. 
However, their success depended entirely upon the condition of 
the straw. In the all-steel machine, bearings caused many stop- 
pages through heating where lubrication was not automatic, owing 
to the high temperature existing in the sun at threshing time. 
The operations included chopping the straw, in addition to separa- 
tion of grain and straw and cleaning of grain. The results are 
taken to indicate that for Punjab conditions this work should be 
limited to simple threshing and the simple separation of the grain. 
Anything which adds to the complication of the machine, such 
as straw cutting, should be avoided, since it increases stoppages 
and lowers the output. 


Fabric Stresses in Pneumatic Tires, F. H. Schippel (Industrial and 
Engineering Chemistry, New York 15 (1923), No. 11, pp. 1121- 


1131, figs. 27). This is a mathematical analysis of fabrics in pneu- 
matic tire carcasses. 


Palm Oil, J. Dautrebande (La Revue de Chimie Industrielle, Paris, 
31 (1923), No. 369, pp. 268, 269). Chemical studies of palm oil 
with reference its use as an internal-combustion engine fuel are 
briefly reported. They indicated, among other things, that as a 
fuel palm oil is not dangerous from the standpoint of an explosion 
owing to its high burning point, and it is not sufficiently acid to 
appreciably corrode metals. It is easily transported in the semi- 
soljd conditions and is comparatively cheap. 


Demonstration of Farm Tractors and Tractor Implements, R. Stan- 
field, et al. (Highland and Agricultural Society Scotland Trans- 
actions, 5. ser., 35 (1923), pp. 163-234, figs. 47). A detailed report 
is given of a demonstration of farm tractors and tractor imple- 
ments, held October 17-20, in Scotland. 

The results of the demonstration are taken to indicate that a 
minimum of 25 bhp. is desirable for a farm tractor in order that 
it may be able to draw a three-furrow plow under ordinary con- 
ditions of a cultivator to a proper depth. No advantage was ap- 
parent in the use of spring connection and release devices between 
the tractor and plow. The use of a wooden peg which sheared 
through under excessive strain appeared to be the most popular 
method of release. The use of an adjustable hitch, fitted either 
to the tractor or the implement, was used with advantage. 

With reference to implements it was found that in view of the 
varying conditions of soil in Scotland, plows that are not ad- 
justable are considered unsuitable. In this connection it was noted 
that a tractor plow covering two or three furrows required more 
adjustment than a horse plow. Plows fitted with revolving disks 
and skim coulters were in no case capable of effectively paring the 
turf from the edge of the furrow slice and laying it in the furrow 
bottom in such a way as not to interfere with the proper packing 
of the plowing. In most cases the skimmed portion was merely 
folded over and left in such a position that the furrows could not 
be compactly put together. 


Reservoir Loses 84 per cent of Storage Capacity in Nine Years. 
T. U. Taylor (Engin. News-Record, New York 91 (1923), No. 10, 
pp. 380-382. fig, 1). In a contribution from the University of Texas, 
data on measurements of silt behind the old and new Austin dams 
in 1900 and 1922 are presented and discussed. These show that 
the silting up of the reservoir formed by the new dam across the 
Colorado River at Austin, Texas, decreased the storage capacity 
by 83.84 per cent in the 9 years ended in the summer of 1922, as 
compared with a decrease of 62 per cent behind the first dam in 
the four years ended May, 1897, and 52 per cent for the 6.75 
years from May, 1893, to January, 1900. 


An Investigation of Some Heavy-Duty Truck Drive Axles, S. von 
Ammon (Journal Society of Automotive Engineers, New York 12 
(1923), No. 6, pp. 517-534, figs. 36). Studies conducted by the U. 
S. Bureau of Standards on the mechanical efficiency of a number 
of heavy-duty truck axles, representing several types in success- 
ful use, are reported. 

It was found possible to separate power losses into no-load 
losses and load losses, the total loss being the sum of these two. 
In general, the no-load losses were controlled primarily by the 
viscosity and the method of application of the lubricant. They 
were greater in those axles in which the parts rotating at high 
speeds were immersed almost completely in the lubricant. Where 
a separate body of lubricant was used in the wheels the losses 
were increased still further. In a given axle, these losses also in- 
creased with an increase in the viscosity of the lubricant and with 
the propeller shaft speeds. 

The load losses, expressed as torque, were practically indepen- 
dent of the speed and of the velocity and the method of applica- 
tion of the lubricant. They increased, however, with an increase 
of the torque input and at an increasing rate. In the case of 
several worm type axles tested, the increase in the load losses 
with an increased torque input was greater than with any of the 
gear type axles. 

It is concluded that the use of a lubricant of a lower viscosity 
at low temperatures would improve the mechanical efficiency under 
the more unfavorable conditions of speed and temperature, and 
would seem advisable. Improvement in the method for circulating 
the lubricant is suggested as desirable, as the high no-load losses 
of some of these axles show the present method of circulation to 
be very inefficient. The characteristic difference between the worm 


drive and the gear drive was demonstrated by the greater load 
losses of the former type. 
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The Journal of the 
American Society of Agricultural Engineers 


The American Society of Agricultural Engineers is a vol- 
untary, technical organization of engineers and others con- 
cerned with problems in engineering as applied to agriculture. 
The Society serves a distinct, specialized field in both engi- 
neering and agriculture; it is the central clearing house for 
agricultural-engineering information, the recognized coordin- 
ating center for promoting agricultural-engineering develop- 
ment, and the chief point of contact for agricultural engi- 
neers in their professional activities. 

AGRICULTURAL ENGINEERING is the Society’s journal 
for keeping members informed of the activities and accomp- 
lishments of the organization, its committees, and individual 
members—the medium of expression of progress in agricul- 
tural-engineering science; it is also the vehicle for broad- 
casting generally agricultural-engineering information. Con- 
tributions of interest and value to the agricultural field are 
solicited from both members and non-members of the Society 
for publication in this journal. Its columns are open for the 
discussion of all phases of agricultural engineering ; the editor 
welcomes communications on timely subjects of interest 
or on which the attention of the agricultural-engineering 
profession should be focused. 


RAYMOND OLNEY, M. E. A. E. 
Editor 


Farmer’s Interest in Machinery 


VEN though the farm press as a whole has devoted a 
very meager amount of space to farm power and ma- 
chinery, as well as other agricultural engineering sub- 

jects, that is no indication that farmers are not very much 
interested in this important phase of agriculture. The 
following paragraph in a letter from Prof. G. W. McCuen, 
in charge of farm power and machinery work at Ohio State 
University, is particularly significant: 

“We have just finished our annual Farmers’ Week pro- 
gram and are indeed gratified with the results. Our part 
(agricultural engineering) of the program was called ‘A 
Time and Labor Saving Series.’ Practically every one of 
our lectures from the first lecture Monday morning at 9 
o’clock until the last conference at 4 o’clock Friday after- 
noon found the lecture room well filled at all hours. It 
has given us new inspiration and we can now go ahead 
with our problems in agricultural engineering feeling that 
the farmer is still vitally interested in machinery of all 
kinds. We consider this one of! our most successful Farm- 
ers’ Week programs both in attendance and interest.’ 

The farmers’ interest in farm machinery, in fact, in farm 
equipment of all descriptions, is far greater now than it 
ever was. It is becoming a tmatter of considerable con- 
cern to him because he is realizing more and more the 
possibilities in the more extensive and efficient use of ma- 
chinery for lowering production costs and in contributing 
to a higher standard of living on the farm. 

The time is coming and may not be far off when the ag- 
ricultural-engineering departments at the state agricultur- 
al colleges will occupy a place second to none in import- 
ance, prestige, etc., in those institutions. 


The Implement Industry 


HOSE of us who watched history unfold during the 
stressful war times, cannot avoid the conclusion that 
implement manufacturers played the game squarely. 

Prices of the machinery so necessary for food production 
were not increased until the low-priced materials were 
worked up and wages reached war time levels. When the 
precipitous drop in farm prices; came, the implement trade 
faced the resulting hard facts and took the losses occasion- 
ed by their stocks of expensively manufactured farm ma- 
chinery. Since then they have held their prices as close 
as possible to the existence line to enable farmers to pe 
vide themselves with needful equipment. 
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Agricultural prosperity and good implements go hand 
in hand, so what the Almighty hath joined together let no 
set of men put asunder by an attitude of distrust towards 
the implement trade. 

In advanced practice the imple~ient men are always a 
little ahead of the farmer; in .act educational effort is 
often necesary to get him into the frame of mind to look 
with favor on the new machine which is ready for him. 

It is worth while to reflect that the implement industry 
like every other industry carries thousands of men who 
have devoted their lives to specific problems in inventing, 
manufacturing or selling, and every farmer in the United 
States profitably enters into their labors, so profitable 
farming can exist only with a sound implement industry 
behind it. 


Wma. AITKENHEAD 


A Correction 


HE first line of the editorial by Prof. J. B. Davidson, 
under the title ‘How A. S. A. E. Has Helped Me,” on 
page 20 of the January issue of AGRICULTURAL EN- 

GINEERING, is not clear. It should have read, “It has been 
suggested that a laudable ambition on the part, etc.’’ 
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A. S. A. E. and Related Activities 


Gee ee ee eee ee a ee ee ee ee ee ee ee ee ee ee ee TACT TCS MUTT TRS enna 


On to Lincoln 


HE Council of the Society has voted to hold the 1924 

annual meeting at Lincoln, Nebraska. 

The meeting this year will be held in June, and in- 
asmuch as our meetings have been so largely attended by 
college men, a canvas is being made to determine the time 
during June when it would be most convenient for the col- 
lege men to attend. -It should be understood that the 
Council has made no definite decision as to the exact date, 
but the results of the canvas thus far would indicate an 
overwhelming sentiment in favor of the dates June 18, 19, 
and 20. 

The Meetings Committee has been working hard for sev- 
eral weeks past and a program exceling that of any prev- 
ious meeting is already an assured fact. 

In connection with the annual meeting it is to the inter- 
est of every member who plans to attend to encourage 
other members and persons interested in the work of the 
Society to attend the meeting. If we can get an attend- 
ance of two hundred and fifty or more it will be possible 
to arrange for special rates on the basis of full fare on go- 
ing trip and one-half fare on the return trip. 


Adopt Electrification Plan 


HE establishment of ten experimental electrified farm 
communities is contemplated in the comprehensive 
program developed early in January at a conference 

of allied interests in Alabama. Dr. E. A. White (Charter 
A. S. A. E.) director of the Committee on the Relation of 
Electricity to Agriculture, presented a national plan which 
was eagerly accepted and its local application is now under 
way. 

Prof. M. L. Nichols (Mem. A. S. A. E.) head of the de- 
partment of agricultural engineering at Alabama Polytech- 
nic Institute, and the Alabama Power Company are coop- 
erating in putting the plan into operation. Prof. Nichols 
will be actively in charge of the development work. 

The ten experimental communities will be so located as 
to cover every major type of agriculture in the State of 
Alabama. The experimental work carried on in the elec- 
trified farm communities will be backed by extensive re- 
search work in the agricultural experiment station at Au- 
burn. One agricultural engineer will devote his entire 
time to the work and will be assisted by a field man. 

Various departments in the college of agriculture are 
working out departmental projects. In the poultry de- 
partment, for example, ten research problems have been 
developed and are now being put into operation. 
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U. S. Civil Service Examination for Agricultural 
Engineer 


HE U. S. Civil Service Commission announces an open 
competitive examination for an agricultural engineer 
at a salary of $3000 to $4500 a year. The duties of 

this position include: (a) The conducting under general 
supervision of research investigations relating to the uses, 
design, and operation of agricultural machinery and equip- 
ment; the designing of such machinery and equipment; the 
furnishing of expert or critical advice on engineering and 
economic questions pertaining to agricultural machinery 
and equipment; the performance of other related work as 
assigned, and (b) the conducting, under general supervis- 
ion, of research investigations of engineering problems 
pertaining to farm structures, their appurtenances and 
equipment; the designing of such structures and equip- 
ment; the furnishing of expert or critical advice on engin- 
eering and economic questions pertaining to this phase of 
agricultural engineering; the performance of other related 
work as assigned. 

Applicants must show that they have been graduated in 
engineering, preferably in agricultural engineering, from 
a college or university of recognized standing; and in ad- 
dition must have had at least six years of experience, of 
which at least two years were of a responsible nature, in 
practical agricultural engineering. Competitors will not 
be required to report for examination at any place, but will 
be rated on their education, training, experience, and fit- 
ness, on a scale of 100, such ratings being based upon com- 
petitors’ sworn statements in their applications and upon 
corroborative evidence. Applicants should apply for Form 
1312, stating the title of examination desired, to the Civil 
Service Commission, Washington, D. C., or any of the 
branch offices of the Commission. Applications must be 
filed with the Civil Service Commission, Washington, prior 
to the hour of closing business on March 11, 1924. 


F. A. E. S. Bulletin a Quarterly 


T the direction of American Engineering Council, the 
regular monthly bulletin of the Federated American 
Engineering Societies will be changed from a monthly 

to a quarterly publication. It will probably be increased 
in size and every effort will be made to have complete 
and authoritative reeord of the activities in the field which 
has previously been covered. Detailed announcement of 
the new policy will appear in the next issue on April 1. 


Federation Changes Name 


HE organization of the American Engineering Council 
now constitutes a federal system analogous to that 
under which the government of the United States 

functions, says Gardner §S. Williams of Ann Arbor, Mich., 
in a prepared statement interpreting the Council’s revised 
constitution. The new constitution permits the reelection 
of the president, an office now occupied by former governor 
James Hartness of Vermont. The statement of Mr. Wil- 
liams, who is a vice-president of the Council, follows: 

“The first change in the revision is the dropping of the 
name ‘Federated American Engineering Societies’ and re- 
placing is by, ‘American Engineering Council’ which now 
stands for the association of societies. The administrative 
and legislative body, formerly called the American Engin- 
eering Council is now designated the Assembly. The name 
of the Executive Board is changed to Administrative Board 
and the Committee on Procedure becomes the Executive 
Committee. 

“By way of analogy it may be said that the constituent 
Societies correspond to the States in our national govern- 
ment and like them have delegated certain powers to a na- 
tional organization. This organization, American Engin- 
eering Council, therefore corresponds to the United States. 
The Assembly then is analogous to Congress, and the Ad- 
ministrative Board may be said to roughly represent the 
President and his Cabinet. It may be pointed out that by 
reason of the method of selecting delegates to the Assem- 
bly the latter partakes of the nature of a Senate rather 
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than a House of Representatives, while in its representation 
proportioned to membership it resembles the House rather 
than the Senate. 

“The next change is in the provision for membership 
where it is made possible for technical sections or divisions 
of non-engineering organizations to be admtted to mem- 
bership, as well as alumni associations of engineering 
schools and sections of non-member national societies, 
none of which seemed to be included under the original 
constitution. 

“The Assembly is specifically directed to ‘through ap- 
propriate channels communicate to the proper representa- 
tives of the National Government opinions, advice and sug- 
gestions relative to questions of legislation or administra- 
tion in the solution of which engineering and allied tech- 
nical knowledge and experience may be involved or valu- 
able;’ and is authorized ‘upon request of local or state or- 
ganization, or in the absence of such organization (to) 
render similar service in local and state affairs.’ 

“The former function has been regularly exercised by 
the Council since its organization, but was never specifical- 
ly provided for in the constitution. 

“The past-presidents are made members of the Assembly 
for six years following the expiration of their service as 
Presidents, in order that their judgment and experience 
may be available to the Council. 

“A provision is introduced making possible a reduction 
of membership on the Administrative Board below thirty. 
the former requirement. 

“The most important change is in Section II of Article 
IV, wherein the established practice of the Council is writ- 
ten definitely into the Constitution as follows: 

“* ‘Limitations: No decision affecting the policy of action 
of American Engineering Council shall be made by the Gen- 
eral Assembly or the Administrative Board unless it shall 
receive a two thirds affirmative vote: 

“ *(a) Of the representatives present of each of the 
national member societies having six or more representa- 
tives on the Assembly. 

“*(b) Of the aggregate of the representatives present 
of the other national member societies. 

*“*(c) Of the aggregate of the representatives present 
of the local, state and regional societies. 

“ ‘These limitations shall not apply to the election of of- 
ficers, the eligibility of representatives, the admission of 
members, the determination of assessments, the payment 
of bills, the adoption of a budget, the amendment of the 
“By-Laws” or ‘‘Standing Rules,” the selection of a place 
and time for a subsequent meeting, or matters of a purely 
routine nature.’ 

“This provision prevents any hasty or illconsidered ac- 
tion being taken over the opposition of even a comparative- 
ly small minority, and assures substantial unanimity on all 
matters of major importance. It gives to each of the large 
national societies the power to stop action and should fully 
answer the charge that they may be swamped by the votes 
of the smaller local societies. 

“The old provisions regarding the setting up of state 
councils and relations to state affairs have been dropped. 

“The By-Laws now appear as ‘By-Laws and Standing 
Rules.’ The former embrace those practices which have 
been found while the latter include matters upon which a 
final conclusion has not yet been reached. 

“The membership is now restricted to organizations ‘of 
the United States,’ it being recognized that the Council’s 
tunctions are primarily to deal with our National Govern- 
ment from the standpoint of its citizens and that there can 
be no proper participation of foreign societies therein. 

“A qualification for Representatives on the Assembly 
has been inserted which is practically equivalent to that 
of the second grade of Corporate Membership in the great 
national societies. This assures men of similar qualifica- 
tions on the Assembly to those met in the governing bodies 
and on the Committees of the national societies. 

“In the Standing Rules provision is made for alternates 
both on the Assembly and Administrative Board, it being 
the belief that the more persons who can be brought into 
close touch with the work of the Council the more strongly 
will it become entrenched in the engineering profession.” 
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Ae MILLION FARMS are already elec- 
‘ trified. Millions are not. Why? Because a 
light and power company cannot economically 
serve a few, scattered farmers, because farm: equip- 
ment and farming methods are not yet adapted to 
the utilization of electricity, and because electric 
service cannot be intelligently rendered before the 
needs of farmers are known. 
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The first task, then, is to gather all the facts. In this 
a special committee is now engaged, which is com- 
posed of experts representing the United States 
Department of Agriculture, Department of the 
Interior, Department of Commerce, American 
Farm Bureau Federation, American Society of Ag- 
ricultural Engineers, Power Farming Association 
of America,and National Electric Light Association. 


The hrst step toward electrifying our farms has 
clearly been taken. Electrification itself will follow 
when the Committee indicates what basis is 
sound both for the farmer and the light and power 
company. 


A booklet has been pub- 
lished outlining the work 
of the committee. Write 
to E. A. White, care Am- F 
erican Farm Bureau Wha”: De] ENS fae 
Federation, 58 E. Wash- ew 4, A. Re RR 2 aoe 
ington St., Chicago, III., WN \ Wh 7: ty fy \——— 

or to us at 29 West 39th rail pein) CoO door Pcp ae 
Street, New York City, Si Ay UN I te KS voce 
for it. It costs nothing. aI ae a 
Read it and pass it on to 
your neighbor. 
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How About the Price®: 


The Second Message of a Series to 
Dealers, referring to the Problems 
of the Farm Equipment Industry 


HE price of any commodity is high or low 

by comparison. The farmer believes the 

things he buys are high because some of the 
things he sells are low. It is but natural for him 
to scrutinize the prices of equipment needed in 
the operation of his farm more carefully than the 
prices of commodities and luxuries he purchases 
with money earned by this equipment. The 
farmer is no different in this respect than other 
men in business. People as a rule do not argue 
much about the prices of things desired for the 
pleasures of life, but when it comes to necessary 
expenses of business they are very cold-blooded 
in their reasoning. It iseasy to reconcile the mind 
to the purchase of things that give pleasure, no 
matter what the price, and in such purchases all 
members of a man’s family add their encourage- 
ment and approval. 

We do not urge the farmer to purchase new 
equipment so long as that he now has is giving 
good service, but it is poor economy to delay buy- 
ing new equipmentwhich would increase profits. 
The farms that produce the greatest profit are the ones 
best equipped with modern labor-saving machines. 

The purchase of all needed equipment for most 
profitable farming entails but a comparatively 
small expenditure. While the farm equipment 
industry is the most basic of all and directly re- 
age for farm wealth, government figures 
show that but from 4 to 8 per cent of the total 
yearly farming expense is chargeable to the equip- 
ment that produces the farmer’s wealth. 


Only 3% cents of every dollar the American 


farmer received from the sale of all farm prod-’ 


ucts during the crop year of 1922-23 went to the 
farm equipment industry—not for implements 
alone, but for tractorsand power farming machin- 
ery, silos, barn and dairy equipment, vehicles, 
stump pullers, windmills, pumps, incubators, 
cider mills, beekeeper’s supplies, etc. 

Too often we hear that the farmer does not buy 
needed equipment because he thinks the price is 
too high. A fair study of the facts will put a dif- 
ferent light on the matter of price. The farmer is 
just as anxious to know the manufacturer’s prob- 
lems as the manufacturer is to know the farmer’s, 
because neither can do without the other. 


Neithe 


. a ‘ ran cont 
Two powerful factors control the price situationplants, v 


1, COSTS OF RAW MATERIALS AND LABOR" 
This factor represents the principal item in the cost oft wo 


manufacture and is an item over which neither the farm pquipme 
nor the manufacturer has control. small inf 


2. VOLUME OF PRODUCTION 
This depends entirely upon the demand for equipmenfl ow | 
and is within the control of the farmer alone. 


e Se 
Let’s Take Up Volun 
the First Factor a 


In 1913 the farm equipment industry, after threegises by 
quarters of a century of progress, and development offry), th 
improved methods of production, had become estab4mand a1 
lished on a sound, efficient basis. Record-breakingbroducti 
numbers of machines were sold at rock-bottom priceshow the 


. there giv 
Then came the war and several years of economic up 


heaval. Prices of everything—raw materials, wages, farnp 
products—rose to new heights. But farm equipmenp oduc 
prices went up the least of all. Since that time there hav@ 
been declines for many products which had the mosf 


sensational rises—but labor and materials are still high Fle 

For the material that goes into farm equipment, manu = 

facturers are now paying double what they paid in 1914 Mc 
On 

Oak lumber 3 times as high asin i914 | 
Meee. ot. apo” ™ = Oe Co 
Pine crating twice = s 
Steel bars 2} times ‘“* = Gr 
Soft center plow steel twice <— a os 
Cold rolled steel twice ™ _ = TI 
Pig iron 13 times ‘‘ = ee e 

se sé “cc “ee rs 

Coke . 23 ss sc “cc “6 - 
Cotton duck . % Sc 

R; 

And LABOR, whichis a large item in all manu- > 
facturing costs, is considerably more than . 

double what it was in 1914. 


With material and labor two to three times as high as 
in 1914, it would be fair to assume that equipment made 
out of these elements should cost the farmer twice what 
he paid in 1914. While some machines are selling at 
such figures, he average of all farm machines is much 
lower. Keep in mind, too, that farm machines have 
been substantially improved in durability and efficiency, 
and are not comparable with 1914 models. 


Fron 
facture 
of thei 
ebnorn 

ho foi 
guippe 
hing 
0 acre 

High material and labor prices are the natural result 
of present industrial expansion, following on the heels 
of the war. The building industry, railroad reconstruc: 
tion and re-equipment, hard roads, bridges, (all long: 
delayed), and the tremendous rise of the automobilq 
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dustry, are requiring vast quantities of steel, iron, 
umber, and labor—the same factors that enter into 
arm equipment manufacture. 


1 


Neither the farmer nor the implement manufacturer 
The closing of implement 


both would be easily absorbed elsewhere. The farm 
pquipment industry, while vitally necessary, has but a 
‘mall influence on the trend of material and labor costs. 


922 
AUTOMOBILE 
| ay 
Volume of production depends on demand, and ¢his 


} a The seesaw picture above OVER !9!4 
is entirely in the control of the farmer. Production is the hows the pe ot song since 


AUTOMOBILE PRODUCTION 
1922- 2406,396 CARS 
1914-_ 543,679 + 


: S INCREASE 1,862,717.» 
ey to lower costs and lower prices. When production _has on manufacturing costs OR 343% 

threefises by leaps and bounds (as in the automobile indus- | when he fails to buy his 

ent oftry), the costs of production come down. When de- normal requirements. Pro- __1914 


: ; : i PRODUCTION 
estabfmand and production fall (as in farm equipment lines) cea a 
eakingproduction costs go up! Accurate figures which show ati stins iain " 
how the demand for farm machines has dropped are, ia di nat sg = a. 
ere given: production of automobiles 
since 1914, and then com- 
pare with it the tremendous 


FARM EQUIPMENT 
PRODUCTION 
(BASED Om ACCOMPANYING TABLED 


1914- 4,119,537 MACHINES 


1922 206,059» 
ipmenProduction of Farm Machines has fallen off like this: drop in implement produc- rs : 
e hava (U. S. Govt. Figures) tion during the same years. im ° 
> mos 1914 1922 “*BmooucTiOn 
| hi Flows ae , 3 1,335, 104 431,409 REAS 
aaah Menai . oe) 764,666 =—-254,458 nae 
n 1914 Com Cultivators . & ae yo The dealer and the farmer will understand the 
| One-horse Cultivators . 254,158 58,619 peculiar predicament of the farm equipment industry 
914 Grain Binders and Headers 215,386 41,458 in view of the foregoing facts. The industry has been 
“ Sulky Rakes . 139,565 30,019 caught between two fires. It has had to meet the great 
Corn Planters ‘ Z 114,657 21,783 : : i : Z A = 
re Cotton Planters east 101,256 17,874 rises in costs while experiencing the greatest decline in 
re Broadcast Seeders . 106,018 46,889 i in i i is q i 
ae age llallll 89,370 17,606 naan Hee ge a in ral ty 7 It — 
“ Cor Binders . . . 52,087 . 9,638 ave weat ere: either trouble, but the two toget ier 
2 ~~ Loeders Si aie eon _— have dealt disastrous blows. TZwenty of the leading 
reshers : ee ; : . “90 : 
a | a 56'982 1'869 companies have lost fifty million dollars in two years. 
” —_ ie S areas 10301 In spite of the great losses sustained, the industry is 
“ Land Rollers 22,470 1,777 doing all in its power to render best service to the farmer. 
Soil Pulverizers and Packers 12,724 2,940 In spite of high material and labor costs, and low pro- 
oe a _ , a3 ae can duction which doesn’t begin to keep factories busy, 
i a ae 6,437 1,651 farm equipment manufacturers have held prices down. 
Practically all other lines of farm equipment have had 
similar declines. To the credit of the industry let this be remembered: 
high as . . rm 
oa wre From the above you will see that implement manu- The Farmer Pays Less Money, 
ere _ have been able to utilize only about one-third Pound for Pound and Quality 
ling a ar prepay facilities. The result has been for Quality, for the Machines 
pe _ y high costs and heavy losses. Could a farmer, Th : " Th H 
s havef2 for many years has been successfully operating a fully- at Do His Wor an rie 
ciency, quipped 120-acre farm, hope to pay expenses and earn a Pays for Any Other Similar 
buing by farming only 40 acres, permitting the remaining ° 
10 acres to lie idle? Manufactured Article He Buys 
| result 
e heels Research Department 
ynstrucy 
“~t — National Association of Farm Equipment Manufacturers 
mobile 608 So. Dearborn Street, Chicago: Ill. 
ae ier eos 
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A. E. C. Meets in Washington 


AMES HARTNESS, former governor of Vermont, and 
J past president of the American Society of Mechanical 
Engineers, was elected president of American Engin- 
eering Council, the executive body of the Federated Amer- 
ican Engineering Societies, to succeed Dean Mortimer E. 
Cooley of the University of Michigan, at the annual meet- 
ing of the Council, which was held in Washington January 
10 and 11. 

Vice-presidents elected were L. P. Alford of New York 
and Charles R. Gow of Boston. Other vice-presidents 
are Calvert Townley of New York and Gardner S. Williams 
of Ann Arbor, Mich. Dr. H. E. Howe of Washington was 
reelected treasurer, and L. W. Wallace of Washington was 
again chosen executive secretary. 

It was voted to again set in motion the nationwide 
movement for the establishment of a Department of Public 
Works, which, it was said, would save millions annually 
to the government and promote efficiency and stability in 
the conduct of federal affairs. The movement will be 
directed by the American Engineering Council from its 
national headquarters in Washington. 

Another notable event of the Washington meeting of 
American Engineering Council was the annual dinner on 
the evening of January 10 at the Chevy Chase Club. Sec- 
retary Hoover, President Nicholas Murray Butler of Col- 
umbia University, Assistant Secretary Dwight F. Davis of 
the War Department, President Hartness of the Council, 
and the Italian ambassador, Don Gelasiox Benedetto Ana- 
tolio Caetani were speakers at the dinner. 

Both Secretary Hoover and Dr. Butler emphasized the 
need of broader engineering education and of greater en- 
gineering participation in the social, economic and politic- 
al life of the- country. 

In his farewell address to the Council, Dean Cooley 
said that progress of industry and social well-being were 
so intimately bound up with engineering that this pro- 
fession could no longer be held back. He added: 

“The American engineer should recognize that the 
growth of our civilization has imposed upon him other 
duties than those to which he has been long accustomed. 
The world needs his training applied in new fields. 

“Other professions and the people generally recognize 
the new order of things. It shall not be said of the 
engineering profession that it is blind, for it is not. 

“Engineers in the past have been curiously silent re- 
garding public affairs. Perhaps this is because they are 
men of deeds rather than of words. Whatever the explan- 


ation of this silence, the time has come to say something 
and say it out loud.” 


1924 Representatives on A. E. C. 


EPRESENTATIVES of national engineering organiza- 
tions on the executive board of American Engineering 
Council for the coming year have been chosen as fol- 

lows: 

American Society of Mechanical Engineers—Dean M. BE. 
Cooley, University of Michigan; Dean A. M. Greene, Jr., 
Princeton; F. K. Copeland, Chicago; L. P. Alford, Fred R. 
Low and Major Fred J. Miller, New York. 

American Institute of Electrical Engineers—Col. J. H. 
Finney, Washington; Prof. Dugald C. Jackson, Massachus- 
etts Institute of Technology; C. E. Skinner, Pittsburgh; F. 
B. Jewett and L. F. Morehouse, New York. 

M. C. Lloyd, chief of the Safety Section of the U. S. 
Bureau of Standards, will represent the American Society 
of Safety Engineers; S. H. McCrory, U. S. Bureau of Public 
Roads, the American Society of Agricultural Engineers, 
and H. E. Howe, Washington, the American Institute of 
Chemical Engineers. 

For purposes of organization the country has been divid- 
ed into eight districts, which will be represented on the 
executive board by the following: 

District No. 1 Hubert E. Collins, Utica, N. Y.; District 
No. 2, W. H. Hoyt, Duluth, Minn.; District No. 3, C. R. 
Gow, Boston; District No. 4, Arthur R. Cruse, Philadelph- 


ia; District No. 5, John S. Barelli, New Orleans; District — 
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No. 6, C. M. Buck, Topeka, Kans.; District No. 7, O. H. 
Koch, Dallas, Tex.; District No. 8, J. C. Ralston, Spokane, 
Wash. : 

The St. Paul Engineers Club has been admitted to mem- 
bership in the Council. 
H 


New Members of the Society 


A. B. Carfer, fieldman, Portland Cement Association, 
ec-o Y. M. C.°A., Parkersburg, Virginia. 
Transfer of Grade 
Edward D. Gordon, teaching part time, carrying on re- 
search and taking school work at Iowa State College, 516 
Lynn Street, Ames, Iowa. 
Carl A. Tefft, farm manager, Avoca, Nebraska. 


Applicants for Membership 


The following is a list of applicants for membership received 
since the publication of the January issue of AGRICULTURAI. 
ENGINEERING. Members of the Society are urged to send perti- 
nent information relative to applicants for the consideration of 
the Council prior to election. 


D. W. Bloodgood, U. S. irrigation engineer and head of 
irrigation department and irrigation engineer for New 
Mexico agricultural experiment station, P. O. Box 108, 
State College, New Mexico. 

Carl David Gross, teaching fellow, department of agri- 
cultural engineering, Iowa State College, Ames, Iowa. 
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Directory of Professional 
Agricultural Engineers 
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Clark E. Jacoby Engineering Company 
CONSULTING ENGINEERS 
Drainage, Land Reclamation, River and Flood Control, Tiling. 
Topographic Surveys, Bridges and Reinforced 
Concrete Structures 


Interstate Building, Kansas City, Missouri 


STANLEY F. 
Mem. A. S. A. E. Consulting Agricultural Engineer 
GEO. M. ROMMEL, Consulting Livestock. Specialist 
E. W. MITCHELL, Consulting Horticulturist 
Farm inspections, plans, supervision 


MORSE AGRICULTURAL SERVICE 
132 Front St., New York City 


MORSE 


HARVEY BR. BURR 
Consulting Agricultural Engineer 
Formerly director of agriculture at Williamson Trade 
School, Pennsylvania ; 
Landscape Gardening—Farm Buildings—Canning Factories 
Soils—Livestock—Farm Machinery—Water Power 
Marketing—Farm Management 


Waunakee, Dane County, Wisconsin 


Agricultural Engineers Should Advertise 


The time is ripe for agricultural engineers to build up a consulting 
practice. The demand for their services is ooring, and those who ad- 
vertise now will be the first to reap the harvest. ates for professional 
cards like the above—size 1 by 3 inches—are as follows: 

To A. 8S. A. E. members: $2.00 per insertion for 12 consecutive 


insertions or more; $3.00 per insertion for iess than 12 consecutive in- 
sertions. 


To non-members: $4.00 


er insertion for 12 insertions or more; 
$6.00 per insertion for less 


an 12 consecutive insertions. 


“5 


i ee ie: ; ~ oe 
aoe | a 
= ieee C5 i 
Patho t= ea re . 2 Soe We AE ee LE ; ! 
—eO 
=: Pina . . 
Peek: eet 1 . ; 
ety ues 
Petts : 
an aos ; 
es eee 
Gp eae 
Set ae : 
eh : 
“2 Tet, Se) 
ee 
ale &§ 
- ¥ 
ee és 
oe 3 , 
= 
a — a 
ee he 
ae = 
ae 
a a Bae 
ei 
eseey 
is 
gaia e: 
ee 
ee 
‘ER As 
ae 
>. Sea 
Bye 
ee 
aes 
a ei 
ee: 
| Sehaes 
ee 
| eae 
ead ‘ 
Sea 
Me 
ae 
ae 
+ See 
2 
ae 
ats ; 
igen 72 ‘ 
Fey Bees 
iy ee eee ‘ 
een 
eS 
i 
3 ee ; 
a Soa 
- eee H 
eae 5 
Sh en 
eee 
i 
hin on 
<5 ee * 5 
gate 
in oe | 
bong Es 
oe tt aie 
Ne ee 
fata 
ae 
riba. 
eee : 
Saas 
AD cele 
eheng Ee 
“tea 
Set, 
rtp et a 
Cone ae 
eee 
et sone 
ee ae 
eee 
hae 
oo. ta | 
eae | 
Buin: 4 ' 
no : 
Bae 
2a ese eS : 
a : 
a. 
o.oo 
/ ee i er 
ae a ' 
oe 
_ See 
ie 5 | : 
Boer ia 
oe 
ae ‘ 
«4; oa 
4 Se 
m ie. ia = 
. 
ay ee ‘ : a 
ae 
a wp ee a 
oS a ee ee 
<A : 
5 ae 
>: a 
a a ane 
pe ae 
om 
ae 
: S, ap a 
oN re ae + 
> eee 
3 
i Thy ea. Sa 
ce 
SPE sas é 
; 72 a 
2a a 
ae age 
Tat a 
ee a i 
j ae a 
a 
iets 
ie — 
at Boa We 
Wy se 
apt. Se 
oe Se 
See ha 
eee ee 
ae 
lee See 
‘See 
esse cn S 
See 
eee 
Bee | 
ae 
ees iy —————————eeeeee 
+ ee c . % 
1 ees 
Bes . 
faa 
eae 
ee yes 
Pee Ditters 
Bete 8% 
Ry 13 ee 
a) Sa 
«re 
oe 
ek 8 
te setae 
eee. 
erie 
Mees. a 
Meanie 
| eS Po 
tT 
\? ova or = 
Poa 
Bese cae ae, 
| Paar . 
ee a . 
<aee ae . - 
ca : ki " 
- é Nee ee of zs Z t 
- & 
® 1 
ge = 


